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Novel acetamide derivatives having a substituted heterocycle and consecutive 
dicarbonyl structures represented by chemical formula (I), for example, 
1-pyrimidinylacetamide compounds, 1 -pyrazinylacetamide compounds and 1 
111d -triazinylacetamide compounds. Because of showing inhibitory activities on 
proteases of the chymotrypsin type, these compounds are useful as inhibitors for 
these enzymes, in particular, chymase inhibitors. In formula (I) R<0> 
represents optionally substituted phenyl; R<1> represents optionally 
substituted aryl, heteroaryl or aliphatic lower alkyl; R<2> represents 
optionally substituted alkyl, arylalkyl or heteroarylalkyl; R<3> represents 
hydrogen; acyl; sulfonyl; isocyanato; thiourea; hydrogen, optionally substituted 
lower alkyl; aryl(C1-7)alkyl, heteroaryl(C1-7)alkyl, aryl or heteroaryl; X and Y 
independently represent each nitrogen or carbon; and Z represents 
polymethylene optionally substituted at the hydrogen atoms thereon. Data 
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(57) Abstract 

Novel acetamide derivatives having a 
substituted heterocycle and consecutive 
dicarbonyl structures represented by chemical 
formula (I), for example, 

l-pyrimidinylacetamide compounds, 
l-pyrazinylacctamide compounds and 
l-thazinylacetamide compounds. Because of 
showing inhibitory activities on proteases of 
the chymouypsin type, these compounds are 
useful as inhibitors for these enzymes, in w 
particular, chymasc inhibitors. In formula (I) R° 
represents optionally substituted phenyl; R 1 
represents optionally substituted aryl, 

heteroaryl or aliphatic lower alkyl; R 2 represents optionally substituted alkyl, arylalkyl or heteroarylalkyl; R } represents hydrogen; acyl; 
sulfonyl; isocyanato; thiourea; hydrogen, optionally substituted lower alkyl; aryl(C,. 7 )alkyl, heteroaryKC^ jalkyl, aryl or heteroaryl; X and Y 
independently represent each nitrogen or carbon; and Z represents polymethylene optionally substituted at the hydrogen atoms thereon. 
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5 y > - 1 - ^ ) — N — {2, 3-v#*V-6 - (4-^^^';>-4-^ 
;u ) -l-7x-^^^;b} ^ * •> ;v 7 -fe h 7 ^ K^fctt^olia^WtiWe* 

8 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

(14) 2 - ( 5 - t x ; £ tz tt t - r*- )\, * * v fs AX - )i> t x 7 * tz fct r -fe 

fA7;-/-6-**V-2-7xz*-l, 6 - y t F D t 'J 5. i>" > - 1 - 4 
;U ) - N- {2, 3-S;* + V- l- 7i-J^f*-6 - ( 2 - * * V - 1 , 
2 - v t h* D hT U v > - 1 - 1 >V ) } ^ * v ;u 7 -b h T H * tz it * V> H SO ^ ffj 
C *P & £ n * Jfi » 

(15) 2 - (5-T^y^fe(±t-^^;i/**y*;i/^-;uT^y*^li^> 

S/*7**-A7? ^ * tz it * ^ ^ )V T 5 7 S tz it 1 y )]/ T \ J ?> )\/ -fc - )V T 

\ / £ tz it 4 - tr u <>* ;u y ;i/ * * > * ;p * - » 7 1 7 s tz it t * f- )v t x y - 

6-**V-2-7i=A-l, 6-ytHDtiJ;y>-l-^;V) - N - 
{ 2 , 3-y"t*V-6- ( 2 - tT 'J x ^ 7f dp ) - l- 7x = ;Mf*J ^ * 

(16) (A) 2 - (5-t-rf-;i/**J/*;t*-iU7*^y-6-**V- 
2-7x-;i/-l, 6-y t KDt'J ;y> - 1 - - N- { 2 - * h * v 
# # - ^ - 1 - (4-bHD*2/7x = ;H ^;i.-2-**v} xf ;i7t 
F7U\ (B) 2 - (5-t-7"f^**i/**# = A7 5>'-6-*+V- 
2-7i-;i/-l, 6-yt(--Dt'J;y>-lMM - N - { 2 - ^ F + y 
■fify-ft-))/- 1 - (3-7lUD-4-t HDdpy7xr^) y ^ ;i< - 2 - * 
V} xf-;i,7t h7U\ (C) 2 - (5-7 - ;-6-**V-2-7i-Jb 
-1, 6 - i? t H D f 'J ^ > - 1 - -< ;U ) - N - ( 2 - t * V - 2 - 7 i x )l- 
*A/^'f;i'-l-7j-iMf;H xf *7-tt-7; K (D) 2 - (5-7 
;7-6-* + V- 2- 7xxA - 1 , 6 - y h F D K ij ~ y / - 1 - •( A) - 
N - ( 2 - ^ > v >>U* JU A * -f ;i/ - 2 - * * V - 1 - 7 x -)l 7 ^ ) xf Jl/7 
*F7; K (E) 2 - (5-7;7-6-t + V- 2- 7x-^-l, 6 - v 
h F D t ij 1 — -01/) - N - (2-3T + V- 2- 7ix;i/xf 
^^1/- l-7iXjMf;l/) xfjb7th7;F> (F) 2-(5-t-7 r f- 
;i/3r=^i/*;U^-;u7'^7-6-3|-*V-2-7x- > (i/- l , 6 - v t KDtT'J 
^ > - 1 - -f ;i/ ) - N - {2-7b*v*j;i/tf:i;i/-l- ( 4 - 7- f ;i/ * v 
7x-jl/) 7 ;v -2-* + V) if *7-bh7; P. (G) 2 - ( 5 - t - 7 
f^3T + y*;^x;i-7;7-6-*^V-2-7ii^- 1 , 6 - >>' t h'Dt 

9 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

'J 5 V 7 - 1 - 4 )\f ) - N - (2-ttV-2-7i-iHf^*iWH01'- 

xf^7-tl-7^\ (H) 2 - (5-t-7f^^ + > 
ij)Utf-)l>Ti;-6-X*V-2-7ji-)l- 1 , 6-vt K D tT U i i> > - 
1 - -f 71/ ) - N - {2- < *b**>*7Htf = *-l- (4-*^71/**x7x:2 
71/ ) /f^-Z-t + V} J|/7-b h 7 i K fe^Utt* n?>©ilf Wtff 

(17) (A) 2 - (5-7;;-6-*^'>-2-7ix;i,-l, 
KDI^iJ ;y> - 1 - -f - N- (2, 3 - y^ + V- 1 - 7xXjMf;H 
7f;i/7-bh7; K (B) 2 - (5 - 75 ; - 6 - * *V - 2 - 7xZ^- 1 , 

6 - y t H D f 'J * v 7 - 1 - -i 71/ ) - N - ( 2 , 3-^*V-6-7j-* 
-l-7x^;i//5 L ;i/)^*Wl/7-tbT^K, (C) 2 - (5-7^7-6- 
^V-2-7i-*-l, 6-ytFDt'J;y>-l-^H — N — (2, 
3--/>f^V-6-7jx;i/-l-7ix;Mf M ^>fJl7t h7; K 
(D) 2 - (5-7;;-6-^ + 7- 2- 7i-;Hl, 6-y'tFDt'J • 

y y - 1 - f )l ) - N- (2, 3-^*7-l-7i=*^*] ^ 7 ^ 7U 7 
th7U\ (E) 2 - (5-757-6-t*V-.2-7i = *-l, 6-5? 
fc K □ tT 'J ;•/>- 1 - 4 ))/) — N — (2, 3-7t*V-2-7i-JHl- 

7 x r. 71/ ^ ^ 7U ) 7'DK^7t F7; K ( F ) 2 - ( 5 - 7 ; 7 - 6 - t V 
-2-7x-7l/-l, 6 - v t H D t U = >>' > - 1 - 7U ) — N - ( 6 - ft 71/ # 
* 7 71/ - 2 , 3 - v * 7 - 1 - 7i-JMf ^) /\ * 7 * 7 -fe t-7; h" , 

(G) 2 - (5-7;7-6-**7-2-7x^;i/ - 1 , 6-vtFPtT'J; 
V 7 - 1 - 4 71/ ) - N - {2, 3 - V * * 7 - 1 - (3-7A*n-4-t KD 
^y7ix^) ^^7W} 7*f*7th75H, (H) 2 - (5 -7 5 7 - 6 - * 
JfV-2-7xx;i/ - 1 , 6 - t' t H D t U ;•>'>- 1 - -f 71/ ) - N - {2, 3 
- 7" # * V - 1 - (3-7*#D7x = *) )V) yf-frT* h7 K ¥ s 

(I) 2 - (5-7;7-6-t*7-2-7i = Jl- - 1 , 
v 7 - 1 - 'f 71/ ) - N - {2, 3 - •>* * * 7 - 1 - (3-7DD7x^;i/) * 
71/ } 7f ;i/7-t b 7 i (J) 2 - (5-7i7-6-**V-2-7i = * 
-1, 6-ytFDt'J ;y> - l--f;H - N- {2, 3 - 7" * 7 - 1 - 
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(3-*^7l/7x~7l/) A ? 71/ } 7f^7th7U\ (K) 2 - 
-6-ttV-2-7ir;i-l, 6-ytFDt^y>-l-{iH — N — 
{2, 3 - ¥ * V - 1 - (4-7;^D7i-M 7f^7-bh7; 

(L) 2 - (5-7;7-6-t*V-2-7xZjl/-l, 6-vth'Df 
'J5J?>-1-U) - N - { 2 , 3-$>**V-l- (4-7DD7xz;H 
^A} r?A7th7SH, (M) 2 - (5-7;7-6-t*V-2-7i 
= ^ - 1 , 6 - £/- t Y D tT U 5 *J > - 1 - -i 71/ ) - N - { 2 , 3 , - J/* * * v - 
6-xh^r^ij;i/^-^-i- (3-7;^D7irj|,) ^^;u}-\^i>;i/7 , -fe 
(N) 2 - (5-7;;-6-**V-2-7i=A-l, 6-vt 
■HDKtJ*J>>-l--fM - N- {1- (3-7**D7i = JH^fA-7 

- (4-^fj^^7y>-lH;H - 2, 3, 7-h'J*+V} ^7f^7 
■b h T 5 K s (0) 2 - (5-7^-6-**V-2-7i = *-l, 6 - V 
th-D^'j^v>-l-^JU) - N- {2, 3 - S? * * V - 6 - ( 4 - * 71/ * 'J 
> - 4- -f 7V ) - l- 7x-7U^^7l / }^^^> y i| / T^t.7'JK s ( P ) 2 - ( 5 - 
7U-6-t + V- 2- 7ir*-l 1 6 - •>' t h' D t U ; y > - 1 - ^ ^ ) 
-N-{2, 3, -£7tf*y_- 6 - ( 2 - * * V - 1 , 2-ytFDt'Jy> 

- 1 - 'f 71/ ) l-7iz;Mf;i/} A + i/j|/7th7? F, ( Q ) 2 - ( 5 - 7 
;7-6-t*V-2-7i-A-l, 6-ytKDt:'J;y>-l-^Jb) - 
N - {2, 3, - y^-Jpv - 1 - 7 ir;M7;i/ - 6 - ( 2 - tf U S/* 71/ # * 

£/ ) } A*y^7-b h7U - , (R) 2 - (3-7;7-2-f^V-6-7 i 

- 7U - 1 , 2-yt Kdt7y"> - 1 - _ N _ (2-^h*v7!j7l/tf:i7l/ 
-2-#*V-l-7x^7l/*^7l/) xf ;i,7-t h7? (S) 2 - (5-7 
5. J - 1 , 6 - y t F □ - 6 - t * V - 1 , 3, 4-hU7y-;H - N - (2 

- * h+>-*71/^-71/-2-^^V-l-7x-;u^^;i,) x^71/7'-feh7'$ K , 
(T) 2 - (5-t-7'5 L ;i/^*i'*71/^r:7i/T^y-6-^^V-2-7x- 

71/ - 1 , 6 - V t K D t U S V y - 1 - 4 ;u ) - n - (2, 3 - y * * V - 1 - 
7x^71/^^71/) 7?Ol/7-t: h 7 S h\ (U) 2 - ( 5 - t - 7*-?Ol/ * J/ * 7U 
* - 71 7;7-6-t^r '7-2-7i - 71/- 1 , 6 - V t K D tT U ^v> - 1 - 
710 -N - (2, 3 - *J * * V - 1 - 7 x - 71/ y ^ 7U ) ^ * v 71/ 7 * h 7 I H % 
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(V) 2 - (5-t-7fJI/t^ry*;i'*-;i'7;/-6-t*V-2-7i- 
)l - 1 , 6-ytFDt'J;y>-l--fA) - N - ( 2 , 3 - v # * V - 1 - 
7i:jMf;H A7'f (-7U\ (W) 2 - {5 - 

7N*7;;) -6-**V-2-7x = jb-l, 6 - •>* t K O t U 5. >' > - 
- N - (2, 3-^*V-6-7i = ft-l-7i-;MfiH ^ 
+ y*7-tt-7U\ (X) 2 - (5-7U-6-^V-2-7i^*-l, 
6 - v t h* D M U 5. v > - 1 - <f ^ ) - N - { 2 , 3 - V * * V - 1 - (2-7 

S So 

(18) (AMb¥5UI)©*f«7-th75 KR*<*JP«ffi*b£«n?a * i: § - 

* oKaL1*W KM $ ii£ £#7 fl/* 'J £JSi£v 7 ;u * 'J ± m & JK r )i i =■ 

^^Htl^iS ; (B) <bfS(l)fflll7t hT 5 Ym®Wfi i &&WfcftWZ$> 
h 7 5. KftftftCDJfl. 

(19) J-.a2 ( 1 ) *n U (18) £iifl«©*rS7-b h 7 ~ FR«»t fc tt * © 
( 2 0 ) ±32 ( 1 ) Sen L ( 1 9 ) C83«©«Jft7-fc h 7 5. K » ii fc <4 * <*> 

(2 i ) ± ^3 ( i ) & n b (20) c e« © m m. r * \- t x vmmfoztzitz® 

(22) IB (1) - (18) C jB«0«f«7-b h7; fctt*©**! 

(23) JtaG (1) ~ (18) CgB«©«f«7-b h 7 ^ KR3tt* fcli*©*a4 

9«i {cffF«$ tt««« #4bfiK^> 4: i-*«f«»l»«*Sttfl:»«« * fcl4#*«*Stt 

(2 4) « T © (A) * fc tt (B) l^lfUfiHtK^ltlttS^ 
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±13 ( i ) an l (is) izmammT* v t i vmmtez tz&znmm^xuz 

( a ) fb*5S< * h r $ K»*tt©£«fc:i* u, fb^sc (ii) 




(ID 



(B) fb^SC(III) 



? o 



OH 



(III) 
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(ft*SC(IID* fctt(IV)(c*jJt 5 R 14 ±K ( 1 ) ■C*«*ittH , 4:Ht«* 
fb^a (V) 

(V) 




COOH 



fe^v>i4, tt^S (vi) 

(VI) 



a «t v z (4 ± s3 ( i ) "e«ii*nfc**^-r) . 

(25) R\ R R \ R\ X, Y*JiWZ#±g2(l)T«**nfe«-C» 

6±§B (24) iBIKtfMbM (ID o<b^»fcJ:v?©)|o 

(2 6) R\ R\ fc«fcVZ#±i3 ( 1 ) -CfcmZ tltz&X-Sb 0 . R" #±82 
(2 4) I^I^tlT^^ ±13 (2 4) E®.®it¥& (in) flMfc^tofc* 
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(27) R\ R H £VFZ#±B ( 1 ) -C^i^nfcStSDs R 3 ' #±ik! 
(2 4) tSi$ntSt-*5s ±IB (24) S2*0ft¥5£ (IV) CDft£$l*5ct 

(28) R \ R \ X3i«fctf Y#±gB ( 1 ) T5£j|£*lfc&-?:-fca±SB ( 2 4 ) 
3Btt©ft¥i£ (V) 0fl3£»* *©tt. 

(29) R 1 i> <fc R 3 # ± 13 ( 1 ) -C^«*nfeS-e»4±BB (24) gB«®fb 
(VI) GDft£$j:fc<fcl>'^0i£o 

(30) 3-R 3 ' - 5- (RiCO) - 2, 2 - V &tik 7 )V * )l - 4 - (R°- 

z) * ^ -y- v u > y h (sc^r 0 * 

3 i: fiO kMnktemto ) . 

*«w(ia«i«*sa«*«t van* Lfc v t zmmr* h 

7 * FMft, «i« 1 - t: »; * v-^l/T-b h 7 ; Fft&*K 1-^7 J? - ;u 7" 
■b 1-7; F ft *S <fc 1 - b 'J7y-il/7t F7i K ft £ K 18 *" 3 *> © t- 

ft »> . c n e (Ditsmxazom (eiT*ft^»fcvo ) ^fia^^tts/D 

^T-^iag^J(iflESI«BBa^»if«^©6Jto^rS^ft«i{&i^ffl^ 7 > v :r > v 
> & £ ffl) ®Ht ffl 3? £ * U 0l;LM,ts tu;1/*-, M> ija-^-r^s iiitoEs 
'frffittS. -t»JIEA> Jiilf?/£/#^7^D-A£&#-t.5ifil , gffl^ 

g & i&m. 7 )v * d» e> siR $ n s S 4 * * o 

IBIiOR., COOR. v CONRbRc NR t R„ NR»CHO, NRbCO 
R», SO ! OR. 1 SOiR., CONRbS 0 2 R £ IF P (0) (OR.) , «fc t) 

* -s ^ e> sir £ n * s & * -r . 
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R R cttftfir c**, ft«7**;K ( l - 7 C ) t;w*;k 

D 7 'J - ^ ( 1 - 7 C ) 7 ;u + >U v 7 'J — ;b & <fc V ^ r- o 7 'J - ;i/ h M 14* ft Z> 
S £ * b x cn?>fflrts 7 y - ;i/ £ {± ^ t- d 7 'J - ;i/ © m h t 14 m & fc £ a $ 

ft steams** i»a^^LTt)«t^ 0 

SDtt2k*x C1~6©1«, #««fc*lM4«tt©7;i<*;HI, h 'J 7 ;U # 

n ^ f-;vtf © a d ^ y ft»7^*;Ux 2, 2, 2-MJ7;u*nxh*$/fc£0 

A D 7 iSSft 7 >U □ * v s * Y * *s 7 S. J ft if © M 7 -11/ 3 * :> 7 J , 2 , 2 , 
2 - h ij7;i/^DJ? , /l/7i>'!5tJf0ADy/'fii7;i'*^7; A R b RcN, 
R k R,N • O, R.O, R.s R.OCO, RbR.NCO, R . S 0 2 N R » . R.S, 

*> <t t>- fw a t & IS £ ft fc £ g & ,y< t o 

-5 ^ 5^ o Jtji ^ £ 1 ftl'»L3ffllc2iA/''Cv>"t&«fc < * 0flAtf24B©^>-fe">ft-e»* 
7x-U> s 2ffi©'\^D7M->'l'^T*fe-5^xD7' i ;-lx>, 1, 4 - tf ^ 9 

v>-^-^r ;i/^.tcJ t 2ffl5©c i - 6©jfiffl*fett^ttffl©Ka!;«a?**«^tt 
7 ^ * ;i/ a <t v 7 ;u 3 * v if t * » 5 7 >\> * m it m m ft t>v\ztt®.m<r>m 

*fc-s^a:Stt©7;u*;u&*L, & jr»j± l ft ^ b 2 o * lh. 

14 ii IS © & * 75 f o ft » 7 •> d * li * ^1/ * - ;u a c e f * 7 ;i/ * iUfi © ft * 
$ # 1 1? b m 6 J-C©*©$^to 7 U - ;H4 7 i-Jl/«l3<t;V*>l/ na T US 
It, '>ft < tt, 1 3B#35r$fl8-e*<5 9*p6> 1 0 AN © mm «JB * A> 6 JB(K $ ft 4 

» *» e> ft % 7 - ;l> - 7 M tR £ tl i 2 & 4 <W © JN ; K( f ^ ft * s 5 A> <b 6 M © R 
1^fiJiIl-?^6Bfi)c^ft ; 5^^©^S«^^^{4^^H^"C^iab^:^8^e> 1 0 
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M % ( I ) r * j t fjk u ft * 9 ;i/ ff <i> © fit P! T- # Mm IZ it & $ ii fc ft X£ 7- 1: 
J: *k {b£5Ui)t&£ft3fb£^l4#--©#¥$W.ft> feiiMi7ti#Ht 

S6£{b¥S(i)©<t£l&fcLTffl*©x:*->f-:*T--a»£x?-> 

f *^-©?g&tlg;-t"£:&TS^-f 3 fe©T-fc£o 
HSl:l±8J$ft5J;?!:, ft^5£(l)©*« Ufc i> ii ft X - ftmm&iSWm 

H #n ft tt *« Pjj £ a S $ n § o 

<b^iUi)©fb£ftf4±ae&i£*nft©ffctc «;ttf*Bt»*B0S£ «&(*¥© 
4 a £tt*fc£ffi* * 8oT**lii:Ri'tli, if© 4 -5 

»*bt^iAti/ti47y*s Jtau Skm> - I'D, if*, 

v t- d ;m © is & r ;u * ft » 7 x * ;k 7i^;i/7Dirji/?ro 

t 'j - ;u ( l - 7 c ) t ;i/ * ft s tr u y ju ^ f - >w , t 'j !/*if ;k tr g v ;u 7 

OtiK 7 U fl> ^ f - ^ , 7'JiUfiK 7 ^ 7" D tT ;U & £ © ^ 7 1 D T U — ^ 

(1-7C) 7x-;k a o 7 j mm 7 x -;i/^©r -ft. 

ft, t U ' V - ;W , 7 V ^ £ 4 V f x - ft & £' © *\ =r D T U - ;P T & £ » 

* B £ fc S D & C * * 0 R a t L T 14 W X « t K D * v , /K'>, i 

7 □ t: ;u # * r;7Dt;^*y, 7h*x, ^ > * # * > , tr >j •>' 

iM?J^*y, 7i^y, t'J^^^y, tDiJy^^yl, T* -5 . 
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SB*fc|±*DftirC*inCOOR.HTIi«jmy h * * ^ * - ft * x h 

* * ;u * x ;u , rDk:)^*^;!'*-*, -f v 7 d tr ;i/ 1 * -> A ;u ft - ft , 
7h + yA;^-;k ^ > v ^ * * N > * ^ * - ft - wvfttf-ftft^i'iiftft 
- ft „ 7 x ; u ft ft o 

S B * S D & if * 5 C 0 N R b R c i: l/T li«Jt«y^f y" * ;U 

sjt - ;v x ^ ^ ^ x ^ T 7 ii ft ft - ft . yif *7 I Ji3ftft — fts v 7 d tf 

ft T I J # ft ft - ft % X h % o 

S B i tz \± S D ft f t * § N R b R c h L X \t W * « * 7 > f - ^ 7 I J , *>" * 

SB4JfC«lt5NR k CH0i:LT(l«Jlli*^5^7 5 A *JK;Mfil/7 
S. 7 $ T & 5 o S B if C ii -5 N R b C O R . i: L X ii M X fc£ * =T ft * ft ft - 
7; A fti3 ftft-ft7 K J , 7U\f.)l>j3ftft-ft7X;, 7 ? ft ii ftft- 

ft 7 =f- ft 7 \ 7 ^ X 5 o & B & if IC ii (7 2> SOiOR.i: LX&tfiZ.l£7ftft> 
iSli^lf f>lx4o S B ft if t: *5 * S O 2 R . t b T l* 04 X. \i 7- f- ;u 7, ft ft - 
;K x ^ ;V 7 ;U ft - ft , 7* D \Z ft 7 ft ft — ft * 7* ft 7, ft ft- ft , t - 7 ^ ft 7 
ft ft- ft ^ i? ft 7 ft*- ft. h.ft3L>7ftft=-ft, s<>-\i>7ftft-ft, ft 

ft 1*T I J ^ > •*> 7 ft ft - ft . -hus<>-&>7ftft-fts 7 V * *s ^ > -b" > 
7 ft ft - ft „ tf 'J y;^^*-;k W V ft 7 + ft 7 ft ft- ft , s h 'J 7 ft ft D 

* ^ ft 7 ft ft — ft% X $> % e 

&Bt*ZlZ&ttZCOliR*S0 2R.tLX\3;Mz.li*3-ft7ftft-ft7i;i3 

ft ft ~ ft „ 7i-;^**-;i'7i;*;i/*-il', 7i=*^*7;;U* 
X ;V * ft ft X ft 3? fc If il * o £ B & if fc *i S P ( 0 ) (OR.) 2 t L T tt 
«iU«yxf jl/*^t>A v 7 x x ;i/ ^ 7 ^ J , v ^ > v Jl/ * 7 * 7 ^ ^ h 
ft*o£Bi:LT#*L^*li*h*$', xh+v, 7Dt;^*A v 7* D 
t;U^^r-> N 7iXJMf)bt*y, 7 x * ;i/ ^ i> . 7j-*7DK^** 

i/ , tr >j { j ft 7 ft a * > , w v ft ^1- ft ft * v s \cv : j ftzrvMftft *v , 

7>)ft7J-ftft*v. 7 V ft x ? ft ft * 1/ , 7 ] )ft7V \Z.ftft$rv. Wvftft 

* is X.?- ftft * is , tr U y^#*y7Dt;^ + ytfel»<, 
SGUTIA M x li\ 5 4^1/6 BSO^r d 7 U - ^ S it li 5 & ^ U 6 S 
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- 4 - -r ;u , 4-^^;i/tr^7i;>-i--i';i/ > t: □ u s? > - 1 - 4 ;k tr ^ u v 

> - 1 - -I" ;i/ £ 4 t>' 2 - # * V - 1 , 2 - v b K D £ 'J v > - 1 - ;K 2 - b 
Mi7;i*D^?*, 2, 2, 2-MJ7i^Dxfj^*y, y ;i/ * v T 

^ y , 2, 2, 2-h'J7i^Dif;i/7lA 7x^;i/^f-;i/T^/tlf-C$>-5o 
R'titfSD ( c H 2 ) o- 3 - cot Ltli*;^;K 7 -b ?■ ;k 7 d b * x ;i/ , 

x;k tMp-f;K h ^j^Dj-bf JK 7 i - ;k 3-7i-A7 

Dti^JK tiJy*3!i^#:iK ^ > x ^ 4 )\> > t- h 7 b K D - 2 - 7 D -f >l , 
7^t(-'D-3-7D-fik /Kyi/ii'l-JK xh + ^rt^tfx;!,, 7 a 
b ;i/ * v * ^ * - >v , ^v7Dtji/t^J/*;^-)K 7 ^ ;u # * v * n, m - 
t - 7 f- >v * * is ij )l> X - >i „ + 9 - 7 >l * V - 

)Vi[*v±)lX-)\s, 2, 2, 2-h^DDxh^y*^*-iK T »; >U * * 

y*JH-;K t K o * •/ * ^ ^ u ;i/ & ir * & if $ c i: ft T- # 5 0 

R 3 (3 £ -5 D • CO • E • C 0 ft 3 <^ 14 D • S 0 2 • E • C 0 T ft 3 7 v ;i/ S 
h b T (4 4 - [1- (4-*^#»;>-l-'Ol/) * = A/ 
x ;k [4 - (i-KDijy>-i-^) 'OOrt/i/tfruK 
[4 - (i-kaijs;>-i-^) * )i # x ;i/ ] ^ > -b > # ;u # x ;k 7 x x 
ju;i/*r;p7 ^ 7 * ;i/ ;ff - ;i/ , & if £ if 5 z £ # $ § 0 

R 3 fl * it 4 D ( C H 2 ) 0 -3 • S 0 2 1 L T (4 fc * U h )l x > 7 ;U * - A , ^ 

> -b > 7 ;i/ * — ;k *;uAT^7^>-fe*>7%;i/ xhD^>-b>7;i/*x 
^ % y h * f> ^ > -t" > 7 ^ * x ;i/ % kus;;^^* = ;k t'Jy;b^JMA* 
x ;i> x y ^ ;i/ 7 ;i/ * x ;i/ N x?;b^**^iK 7* d b ;p 7 ;i/ * x ;v N 7 f- ;u 7 ;w 

t - 7f ^>yJl/7,;i/*x,iK h 'J 7 )V 2T V y f - ))/ 7 ;b 

* x ^ , 7ity;^^*-JK t ^ y 7 ;u * - ;u x y f- ;i/ t s. y 7 ;u * - ;u , 

if^7^7-i^-;K 7DtJl/7^7,;UriK -T V 7 D b )V T X y 7 
x ;k 7f^7;^;i/*-;K t-7f)l7=7 7il/*-Jl/ 1 7 x x # 7- $ 
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^ y V ft T l J 7. ft ft - ft s t'Jy^T;^;!'*-^, t: U v 
ft * f- ^ T 5 J 7, ;u * - ft ts. £ 4 If -5 £ £ # -c § 5 o 

R 3 II ii 5 D • CO ■ E • S 0 2 £ LX \i ^ y 'J -i ft 7 Z J 7 ft ft - ft % % $> 

R 3 13 i> 3 R b R c N • CSf^^fftSf *->l/7tLtli^f Jl'T? 

;u 7 l J f- ft ft ft ft - ft , 4 v 7" d t: ;p t - y * ft * ft ft ' - ft , a* i- 'j ft 7 l J 

9 ft ii ft ft-- ft , ^.yiP ft7 1 J ?ftj] ftft-fttji£%$>W % Z t ft x- § % c 

e.aif!$n*io)!)>e)4"o*i?fflB«ii6*'fj-r*»^* s ft4o 

R 2 £ L T UF * L o 34 (± ( 1 - 4 C ) 7" » * ^ , 7 V — ft ( 1 ~ 3 C ) 7 ft * ft 
£ Z>'U!U3& is? ft £££G£iSfil3£i: LtStS G (1~3C) 7J^*tft4. 

J;f)SS H^fflli^7^K ifiK 7DCJk 7*f-;K ^ V7D1TJK 'OS? 
, 7 x * ;u , 7 x n ;u 7* D m ft , t'Jy;Mf f'Jyinf*, t'Jy 

^ 7" D t/K 7'JiM?JK 7»J*7DtJK f'Jy';^Jfy^ 

t: U v ;i/ ;* * x^;k tu y'^^^i'/n fo Z> ^ t± 4 ft (i / f- a, 
x ^- ;i/ , ru t: ft, 7?- ft. -r v 7" n tr ;k ^ > v ;u * fc li c u v ^ y f - ;u A 1 e> 

iiiR £ ft i mmmz # t % z t * t ^ 5 y > - 1 - -r ^ - ( 1 ~ 3 c ) 7 ft 
*>i, e 1 y > - 1 - ■< ft - ( 1 - 3 c ) 7 ft * ft , 4 ft ft v y - 4 — 4 ft 
- ( 1 - 3 c ) 7 ft * ft s 2 - tr y v ft ft * i/ ( 1 ~ 3 c ) r * ;u » k o y s; 

y - \ - 4 ft- ( 1 - 3 C ) 7 ft* ft. 2 - ft * V - 1 , 2-ytrnt'Jy> 
_ ! _ ^ ^ _ (1-3C) T >V * ;K y^y*)Ht!-JV ( 0 ~ 3 C ) 7*tJk 
xh*S/*;u ( 0 ~ 3 C ) 7 /»/ * /V , 7 , DtrJl/^*v7J^#x;i/ (0-3 

C ) 7 ft ^ ft. ~? f ft ft * f y iJ ft ft - ft ( 0 - 3 C ) 7 ft * ft, ^ y v ft ft * v 
il )i ft - ft (0-3 C) 7 ft* ft, t-7Y*'yhftft-ft (0-3 C) 7 ft* 
;K 7 x - ft ft * > ft ft ft - ft (0-3C) 7 ft * ft s =-Yu7^-ftft*y-£> 
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;i/ t£ - )i (0-3 C) 7 )l * )V , 7D?7i-Any*ll'* = A (0-3 C) 

7 i ^ ;i> 7 1 D £ ;u , 4 - * Jl/ * U > - 4 - >T ->U - (1~3C) 7 ;u * 71/ , 2 - ^ * 
V - 1 , ( 1 ~ 3 C ) T ;U * » , 2 - t 'J y 

;i> # * i> (i~3C) t xh*v#;utf-;b ( 0 ~ 3 c ) r ;u * ;i/ , 4 

- / 9- )\/ tr ^ 5 > - l - 4 ;i/ - * ^ - * ( i ~ 3 c ) 7 ;u * ;i/ t- 4 . 

R 3 i:bT»tt^Sl4, KM, ft/Ulfri 7 -tef^K 7Dt*-)),, v9Q7 

AD^K h 'j7;^D7tfA, 7i;*7-bf)K 3-7iZil/7DtJfr 
7U % U v 71/ 73 71/ * - ;U , ^ > ^ -< 71/ , t I- 7 t F D-2-7D^K r^t 
HD-3-7DU, y<h*<>7j;i/*-;K x h Jfy *;Hr;K 7" D fcf 71, * 

>> 77 ;p - ;u , >f 77Dt;K + ->*^#;jK r f- » * * > 77 ;i/ * - )i , t - 
7 ^ * ;t * v 77 71/ * - ;i/ , ^ > v ;v * :> 73 ;y * ^ ;k 9 - 7 >l> X I - a * * •> 
fi)lft-)\>, 2 , 2 , 2 - h 'J 9 D D x h * i/ 7j 71/ * - )\> „ 7 'J A * * is 73 ;U # 

- ;i/ , t h*D*y^ Jpt'j;K 4 - [ l - ( 4 - t ;u * V > - 4 - -f ;i/ ) 7j ;u 
n ;i/ ] a. y Hf > 7J ;i/ - 71/ , [ 4 - ( 1 - K D U v > - 1 - 4 )\> ) 73 71/ * - 71/ ] 

^>-tf>7j^*-;K [4 - (i - tr^'jv> - l - -oi, ) 73 ;i/ * - 7U ] ^>-tf 

7 73 )V # - Jl/ „ hH>X^J-/K 'OHf>*;i/tf-,>K ^JU7;M/-t" 
7 ^ n, * n ;u , r h D^>f>7,^*-JK ^ h * •> * > -t? > ^ ;u * - 71/ s t'J 
y;U^*-iK t'Jy^Mf *7**-^K ^-;i/7^*;;K if^7^* 
r.;v, 7U \Z)]/7>)l*-)l, 7* ^ ))/ 7, )l * - ;u , t - 7" 5=- ;i/ ^ ;u * - -»U . ^ > *>" 
;i/ ^ ^ - ;u x h i; 7 ji, n y ?■ )i 7. ;u * — ;u , 7i7yi^;i'*-ik 7^ 

'fV7DC^7;/'7iU-^K 7f 11/7; ^iW^/K t - 
7* ^" >IU 7 ^ -/ ^ to ^ =. ;W > 7 x. -fr7 i S 1 > { s )V 7 X J 7 A * - 

y ^ * 77 ;i> # =. ;i/ , )V7 ^ J f-tii ;i/*-;Us 7nt;b7; yf t*;^- 
;Vs l***? \ ; ?-^-77;u^-;i/ N -f v 7*o tr/i/r > y f- ^ 77 ;u ^ - ;i/ , /t^j 
a 5: 7 f - * 77 ;i/ ^ - )i s s<. y i; )i7 i ; ? t ii - >i (::t7x-;i/jfc 
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tt* ^^**3I±t:*t- 4) , £> & ^ 14 f 7K x^;k rntiK -f 

7 7Dt;K 7 f - ^ > t - y =5- 71/ x * > v ;u , 7 x * f - A . f7l/y t^y 
;u * ?■ ^ , 5 - r- h 7 V u /i/ y f - ;w t * (::t'7i-;^ti^TD7'j- 

z l t # ^ £tt & * ft ^ b 3 © # y ^ u > s -c * *> , i odf* l 

( 1 - 8 C) Oii^iV^fti/i^^tlt^t'fifflftSliyf^K if 
;i/ s 7DtiK ^V7DKJK 7 f - 7K -f V7f 7 ^ 7P , -f ^ * 

y^D/DtA, y^D^fjK V ? D ^ > f" )l . > Z D ^ * ■> ^ "C $> 5 o 7 »J 
- ;U ( 1 - 7 C ) 7 71/ * 7b x ^ T" D 7 «J - 71/ ( 1 - 7 C ) 7 71/ 3r 7HI [} 5 7 71/ 

* U xcgg Lt*'ffl*lli^ 1/ x^l/> N h'J^f-U>, f F^f ^, 

* > * * f - U > , ^*tM^l/>:fc£U : ^7 , *^P>-e&£ 0 7'J-J^L'C 
»CfifflftSB7xr;itfc%„ ^\ □ 7 U — 71/ i; LtRC-liJll&Sli tr U ^ 71/ . 
KiJ = 7 U 71/ * <fc Vf x - 7U "C * o WHl»7'J-A ( 1 - 7 C ) 7 
)l/*;i/HTtt7i-;Mf;K 7i-JUf)K 7i-A7Dt;K 7 x n 71/ 

V 7 □ £ 71/ , 7i-^7fJK 7i-;i"fV7f^K 7 i - 7 i JK 7 x - 

V7Uk 7iz;i,AtyiK 7xx;i,/\7-? L 7l/ft£#£>l:r'b;f"K t- D 7 

•J — 71/ ( 1 - 7 C ) 7- 71/ * 71/ C (7 % W * b ^ © b T 14 v 's-r O 7 >7 - 71/ # 

tT »J V 71/ x t '7 = v - 71/ x 7 'J 7b *J «fc f X - 71/ (D ® £ \Z t, 7 x - 71/ £ 0 ^ £ 

ieh m ft t © * s ^ if <b n * o 

(£115 7 71/* 71/ t Itttt WfflftSI*^ 7K xf"7K 7DK7K -< V 7 D t ^ , 

77-7K •fV7f;bii < tll t t-7f;K'fe5. (£$7 71/3 * ->a 1 1 tehc */n 
ft S (* * h * 5/ . iF*y> 7Dt)H*y ( ^ v7DtJ^*y*J;if7b* 
yt-feS. A D 4* > i: b X <& C W ffl ft £ tt 7 * ^ , £^T-&<l>o 
{b¥£(I)#<t£^©ftS<J©7-71/-7li, R\ R\ R X, Y, ti£VZ1fi 
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R °(47 x =. )vmsib *> s ffflflCttSAHTMD^X *»l6x &®T)l 
3*^1, fittr**^*. h 'J y )V*/u**)V&fre>miRZtii 1 o^f> 3 o 

R '14 7 xrjUffeO , *0«±£ttffil83lwj£83*ifc«A*air.K o«.h 
^t5$i ! fe5o ; * tz\t R '140 R C O 0 R C0NR k R t , NR»R., N 
RtCHO, NRbCOR., S0 2 0R., SO-R., C 0 NR„S 0 8 R.Ji ilfP 

(o) (or.) 2«t t) % sib *>*>>i#sfts 1 fcl4*ftW±0E&S£tf 

1- * if £ # -5 o 

R ! liK'Jy;^ + y ( l ~ 4 c ) 7;^;^^t = 

R 3 (4* 3? ; * it 14 R 3 {4(i)D • ( C H z ) • CO, (ii)D • CO • E • CO 
fc£ 0(4(iii)D • S 0 2 ■ E • COT^iJy^a, ife 6 0 14 D • (CHO . » 

• sOifiVD ■ co • e • so 2 ffeS7;b*-;i/i, (::-ciDii*i, 

Cl-60iS«, ^J4ffltt©T^ + ;i/S. h ')7^tD/f 2, 

2, 2 - h 'J7^*Dxh^^, 2, 2, 2-Mj7;UDifA7;A CO 
OR., CONRtRc, NRbRe*fc{i««$nfc*G*^f;*fe<4R , J4s R 
bR.N-CS-e*£ft*7-;a-«>U7';*fc2SEtt34i£lC, 7 x ~ ;k ^.t-dT'J 
— /U > 1, 4-t^7^>-v-'f;i/ N i/ 7 □ ^ * is )\f , 1, 4-v7D^^-^ 
x - £ * t ) ; £ tz f4 R 3 14 R . t & -5 „ 

Z(4-CH 2 -£*L. 2 ^©^IgTttiil: R R it g& £ *IT 4, 4 H . 

4 D L tz1t¥£(l)<D<b£®(DttmU 7)l-7\±, R'jb^x^l/fi (7x 
1 og=£(4 2 o® nay> v ^^atfe^^^^SE^^T-r-S*^ 
& -5 ) , R * AM ;V , yf-)l, 7i^A7DtlK 4-^;i/*U>-4-^;i/- 
7* D t: ;i/ % 1- (i ^y*;i/#-;i) 7 D £ ;i/ s 4-^^;i/t:^vv>-l- 
>f - 7* D K ;i/ , 2 - * * V - 1 , 2 - v t K D K U y > - 1 - )\, - 7 D tf ;u , 
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2- t'Jy^t*y7Dt)K R s #**x * ;i> ~ >K X *> «t V Y (± UK B Ift© Ifc SK 
SfcttSX* Z # JIR Rift© y U 6. *6t»StftBs R"!±7xrjK 

3- 7il/^D7i-Jk 4-7;i/^D7xn;i/ N 3, 4-;;7/^P7i-/K 
3, 5-y"7J^D7i-iK 3 - 7**D - 4 - t P D*«>7 x^JKft 5, 

*fc«i*5C(i)©fli^«i<Diia*WfciiF**n*«i: Lttt«cR«ttft < > « 

fc i±« - ft l»fi« 7 ;u * ;u 7 5 > * © II fflfp c W * * ix 4 * * > * 

4 t S#*Ufi3fcj>6*6>J'i** ; (B) fc¥a(I)©ft6fc* s *SSttfl;&*-Cfc* 
ig, ^ oia'^w t $ n 5 w c ? n 5 7 ^ t > *i t s i 

ft*JUI)©fcft«lfcJ:x fc**JSJtit; 7* IMb&*©« 

S«)fc»©fc?Wft*«)«i;*t» *&*n © x s s g t» 7v >& tc <£ t IS & 1" 5 * # t? 

^lfi©«Stt»»(*i:ft*Jt 3 ©R " #**©ft^«»i:*«^l'x ft**(n)** 
*ft4lft<t *BCJ»tTT 5 ;«©«£« 1 "CttB o c ( t 
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<b^5UV)fc b < &*©*;)✓* *v^&©« Mb 'Mdii)©R 3 ' 

fcv> L 8 0 0 C|gjg©?SJg$?£ L < tt 0 *C & ^ b 4 0 °C fl J£ © M It T* 0 . 5 
n b 5 OBSM«*fii&<*ttftHJ:^o lxJfo©l£©fb^5UV)& b < tt* Oil)],* * 
->;i/ Mb^iUIlI)© R 3 " #**GMbft«! k©* /Utttfb^Adl 
I)fflft^«Jft«l6* ct D ft ffl t L^tiK fc¥sUV)0<b£«J 

1 * Ji/Ufcf L-t<b1*adII)<*Mbfrtl£ 0 . 5 % i> l 5 <gBeig0«HTf 9 rh C £ 

"« c , r 3 m m * © n t- & a <b £ « * a c a m * a ( 1 1 )© * k « 5: &m m 
Rdffii bfe{b^5£(XV) i: ^©t^ ;£©<$&£ (2 a i -cti b o 

s, M3Uxviii)©*BgS£H&&sS b, itf ^avwDt u mt 1- n « □ *j © 

fc¥ SC(I)fflfl5£«J*W 4« «c*Mb^5UXV)G) R d li t K d * > it © CR ifi t «: ffl * 

nssiitftnu^fntt <£ < % ;i m r 3 & # t- if ufcjyiH^tfi 
c i: A 5 aj frfc T- a o 

> as w b t v * & c «t d r $ y S © Mtg & tfc *s <t v x * v v y v > © g@ 
»fiifc*ff ^ - k (c <fc o x ftMUint ttJfot s<b6%*fci±*©ig&®l£$ 
J:« ! t-§5. ft, fb*a(iii)c*5ur R R 3 k iiS4c« R 3 kr»Jb.t«* 
^b^SC(V)*fctt(vi)©ft&«Bkffl«^oi:S*l»*s R 3 ©£:c3T-& 

gltTy^ifttOffiil^ffiLO. 2* * * # V 'J ^ > © h > IS * 

#© ( 1 ) ~ (4) (Dlgtjst «fc -5 § C ttf&%Z>o 

( 1 ) R. NishizawaMaU. Med. Chem. , 20 (4) , 
5 10-5 15. C S *l fc * Sc fctt IK T~y®£Jiii*4i:bT3-yi/- 
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i> o 

> ft £ * ffl n ft C i: # T- £ ft o £ £ rp fl5 n D n i: L T A T ■ -e § ft 1§ & lz 14 Bit # <D 7 
5 / Kftfifc&Jfc* ^ij^tf rtJ|S©T-b KVP >fi£x77^:fc4.tfgfft^> v 

)]/ ? d 7 f H i: 0 H Jfo £ ft ^> £ ^ x 7 x ;i/ <D in * # ft? t € ft iz §1 § fee < fi# 

(2) S?>nfc3-7U-2-t K □ * v - 4 - !£JftXI4#E}ft 7 x r.;bBSB£ 

ILtt, N, 0 - v.^f FD* y^7 ; > ^ oli ? ®)S i: 
jfo ft ffi O T St£ t ft CI i: K «fc !K 3-N-«|7U-2-t KD*»>-4-R 
$Xf4#gift7x-,M/g&iK-N, o-i^yf Ji't M + i'^r ; :ttf 
T- # -5. 

( 3 ) ft e. ntz r x y ft nm. m x. u 2 , 2 - y y h> •> 7* □ ^ > «f - te^s© 

p - h *+>Ml & if<z>*ajftfflnftz:i:i;:J:D, 3 - N 5 

_ (n-^N*v-n-p<^;u) * ;i/ ;w - 2 , 2 - v ;< f- Jl/ - 4 - gift X 
14 # S 1ft 7 x n ;i/ ^ =f- )\/ * * V 'J U 5* > # & ^ C ft ft ft o 
( 4 ) ft e>ft fe7 * M4> ||#i:^tliW^fti?i:Si7; YLLXto 

ta*fte UtttoClis 'J y>4tt#Ofil6s 0) A H iiil ft © ft W ¥ 8 - 1 

4 3 5 1 7^fi«l3g|^$ft-C^ft*J£ftit>fflts T;i/3 >^Hm>\ ^rSfiig 
ftSR 2 £ *tJfc-f ft y U - + -;H««-C©»Jl«c £ft fir o 2 i: t 4 5 
N , 0-y^f^hFP*i/^7^iSIR ! i:SISL > SR ! SIALfe^* 
■y- y >; v y <d >t h > m mi*- ft t ft - i: # x * ft 0 ft e> ft * * -y- V u 5? > <d 

V h >»l»#ttTI3ft^S(XXV)Tf*tC: 
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D. H. Rich?) I: i U . Org. Chem. 43 (18) , 3624-3 
6 2 6 ( 1 9 7 8 ) S±T?tt££ftfc£fiRifefcfflu** \z ± s <b3* (VI I )-? ^ 

^iifcyji/u-^ ( z ©t§&{± p< * y -;u) itt « a * £ «t »k fls*A(vni) 
T- * £ ft 3 it & Vo ^ g < m # T- § 3 o -fb ^ ^ ( VI 1 1 )<d * > v ;i/ * * v * 71/ * - )V 

p>«*>'x^T-^i:ftisastJ:»)<8^-r*»irJ:»), &f*l--fb^iUX)tfMb&to 
£ ft * # # T? £ * „ 

29 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03I32 

H. Taguchi Maot, Peptide Chemistry, 16 

0-172 (1995) &±Tffi££nfc£rfiKffi£ffl^6*i;: I d , ibMU)© 
c J: b ft^it (XI I )f * £ ft 5 l , 6-ygl!i-2-t^;>-3-*jU^ 

>K7y K *> <fc V h 'Jif A7; > ft if© <fc 5 ft £ ^ ft ig£ i: M f Z B t <£ ^) 
*Hfc t -5 -f v y r * - h ft & it r 4 * # -e * 5 o S3 (1 ft /j i iS i: u T l± , «i«t 
- 7 ' f- » T ;u 3 - )\, (D ft & T ti R * ft -5 ^ C ct D x R 3 # t - 7 * ;u * * v * ;i 
;Ht-cfcafb¥aUXlll)0fc£*Jft £S»*ie&rt?« 4 flftt. 3ft#tz t 

ft*A(xiii)T^$ixa<b0i»*»6<b , ra;(v)-t/7«$n*fb^r«j^ffl*ttttx * 

iJiat) 3 IfiTfi -5 9* S T* § § o EP*> , fc1*3t(XIII)T w £ ft -Mb ft N - 

y ;w * ;i/ * y > - n - * * •> y ft £0 ft; Wo ft £fti;:/BMHt®Hi»<ttf 7 

5 * Aftffl^T*b3*5UXIV)-C-*£ft5 ^* nJgg-CfcSo Sut, ft 

y * Aft ifffl m itmt mm. -r4#t «t "j 8«cft?i(v)fl)fli^iiiAi < *i«ti» 
ft^a(v)T*>7<£fts^Mfte y > - 6 - * > - i -#» ub^suvx: 

*HT X#&*. Ytflf ) ttM^ISftBSI-T 4 5 - 2 8 6 9 4 6 ^ tc <fc <0 ftfclT'ifc 

fc£A(VI)TiK3 ns^millfl h 'J7y/-6-^> - l -Mti:7*-A3{r 
* L fc IS SS T- 6 J5R t i $ W T* £ ^ 0 
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m i 2 

z o 

-V T 

4>rnWS^ RO R2 R3' Z 

11 Ph ^^s^N^^O Boc -CH2- 

12 Ph '\XV^N^> Boc -CH2- 

O 

13 Ph |[ J) B0 ° " CH2 ' 

14 4-F-Ph Me Boc -CH2- 

15 4-CI-Ph Me Boc -CH2- 

16 3-Me-Ph Me Boc -CH2- 

17 3-CI-Ph Me Boc -CH2- 

18 2-F-Ph Me Boc -CH2- 
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nmm 1 

2 - (5-t-7*;i/**S'a;i/#=:;U7 , Sy-6-**V-l, 6-yhFD 
-2-7i-)t-l-tny^M - N - (2, 3 - ^ * * V - 1 - 7 x - 
*=f-)V) 7f;i/7-feh7U* (fti£*J#^ 3 7 ) *5 «t tf 2 - (5-7^-6- 

* * V - 1 , 6-^bFD-2-7ir^-l-tHv-A) - N- {2, 3 

8) ©^-sJcli, WT©IOi:'o^to 

(1) (4S, 5R) - 3 -t-7?)k* -fr - 2 , 

5 - - 4 - 7 x =. ;i/ * * )l * * V >J U */ > ( * IB # # *t 

1) . 

(4R, 5 S ) -3-t-7f;^Jfy*^*-Jl/-5 - (N-^ Ky-N 

>(1. 5 0 g , 3. 9 6mmol) Sfh7tHD77> (4 0ml) t»i 
L s TAJygitTv - 1 4*C©Ifl[t5!jRft^f ^vy*->fAOf h?t 
h'D7 7 >Sit ( 0 . 9 * ^ *f MU 4. 84ml, 4. 36mmol)£10# 

B8 1- m t l . an t» r % & -c 2 1$ p«a m » l a & , s. £ $ * n e *n ant 7 > 

* > ?K $ r« £ in x. , »»x*-;i/-ctttf Ufc„ #«UB £fl8*nfiB/k, fiftft«*"C 

MEii«i Ltff & ft fciliifc vU*^*^*7A^nvh^57^ - >/ 
»Rx** =8/1-7/1) Lx B«j« (1. 2 9 g. IK * 9 8 % ) & 

1 H-NMR (CDC13 ) : 1 . 15-1. 70(15H, complex), 
2. 00-2. 20 (3H, br. s ) , 2. 70-3. 30 ( 2 H , m ) * 4. 
16 ( 1 H , br. s), 4 . 13-4. 14 ( 1 H . m ) , 7. 12-7. 3 
9 ( 5 H , m) 

Wmofi&lz J: 0*1 1 ftl^L* 1 2 K# Lfet*«IH!**^fiKLfc. Uto«B<D* 

rf m * § ^ 2 : M S ; m / z = 4 3 8 ( M + 1 ) 
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f IBfcM 3:Ms;m/z=321(M+l) 

*Pf9i*S^4:lH-NMR(CDC13) ;0. 83 (3H, t, J = 7 . 2H 
z ) , 1. 11-1. 33 (2H, m) , 1. 32-1. 57 ( 2 H, m) , 1. 
10-1. 60 (6H, m) , 1. 58 (9H, s ) , 2. 1 5 ~ 2 . 52 
( 2 H , m) , 2. 70-3. 11 ( 1 H , m) , 3. 22 (1H, dd, J = 
2. 9, 13. 2 H z ) , 4. 15-4. 28 ( 1 H , m ) , 4. 30-4. 
48 ( 1 H , m ) , 7. 14-7. 39 ( 5 H , m) 

ff>^#ff 5 : 1H-NMR(CDC13) ;1. 29-1. 80 (1 5H,com 
p 1 e x ) , 2. 74-3. 03 ( 1 H , m ) , 3. 22-3. 47 ( 1 H, m) , 
4. 81 ( 1 H , br. d , J = 9 . 7Hz), 5. 01 ( 1 H , b r . d , J 
= 14. 3Hz), 7. 15-7. 89 (10H, complex)*, 
ff IfflttS^ 6: 1H-NMR(CDC13) ; 1 . 23 (3H, t, J = 7 . 1H 
z ) , 1. 41-1. 67 (15H, complex), 1. 80 (2H, qu 
int, J = 7 . 1Hz) , 2. 24 (2H, t, J = 7 . 1 H z ) , 2. 34 
-2. 73 ( 2 H , m ) , 2. 75-3. 12 ( 1 H , m ) * 3. 20 (1H, 
dd, J = 3 . 3, 13. 2 H z ) , 4. 10 (1H, quint, J = 7 . 1 
Hz), 4. 18 (1H, br. s), 4. 40 ( 1 H , br. s), 7. 16 
- 7 . 3 6 ( 5 H , m) 

*IS<*S^ 7 : MS ;m/z = 3 68 ( M + 1 ) 

tfSftSf 8 : 1 H-NMR(CDC1 3) ; 1 . 12-1. 66 (15H, co 
mplex), 2. 13 (3H, s), 2. 70-3. 24 (2H, compl 
ex), 4. 13 (1H, br. s), 4. 30-4. 53 (lH.m), 6. 
87-7. 06 ( 3 H , complex), 7. 20-7. 40 (1H, m) 
* 9 : 1 . 10-1. 63 ( 1 5 H , complex), 1. 24 (3 

H, t, J=7. 1Hz), 1. 83 (2H, quint, J = 7 . 3Hz), 
2. 27 (2H, t, J = 7. 3Hz), 2. 35-3. 25 (4H, comp 
lex), 4. 10 (2H, q, J = 7 . 1Hz), 4. 11-4. 19 (1H, 
m), 4. 27-4. 55 ( 1 H , m ) , 6. 86-7. 06 (3H, comp 
lex), 7. 19-7. 34 (1H, n) 
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*mttS310:lH-NMR(CDC13);l. 10-1. 70 ( 1 5 H , c 
omplex), 1. 73-1. 91 (2H, complex), 2 . 11-2. 
70 ( 1 1 H , complex), 2. 74-3. 24 (2H, comple 
x ) > 3. 40-3. 50 (2H, complex), 3. 54-3. 65 (2 
H, complex), 4. 10-4. 23 (lH.m), 4. 25-4. 55 
( 1 H , m), 6. 86-7. 04 ( 3 H , complex), 7. 20-7. 
3 6 ( 1 H , m) 

m W m % 1 1 : 1H-NMR(CDC1 3) ; 1 . 45-1. 58 (15H, c 
omplex), 1. 60-1. 75 (2H, complex), 2. 18 (2 
H , br. t), 2. 32 (6H, b r , t, J = 4. 8Hz), 3.14-3 
35 ( 2 H , complex), 3. 59 ( 4 H , br. s), 4. 26 (1H 
br. s), 4. 42 ( 1 H , br. s), 7. 18-7. 35 (5H, com 
p 1 e x ) 

4jR0<*#^12:gt<Cili^3o 
*BH**^ 1 3 : idi^So 

tplS{*#§14:lH-NMR(CDC13);l. 19-1. 57 (15 H , c 
omplex), 2. 11 ( 3 H , br. s ) , 2. 70-3. 20 (2H, c 
omplex), 4. 05-4. 18 ( 1 H , m), 4. 30-4. 50 (1 H 
m), 6. 94-7. 06 (2H, complex), 7. 09-7. 29 (3 
H, complex) 

tPI**? 1 5 : 1 H-NMR(CDC 1 3) ; 1 . 18-1. 59 (15H, c 
omplex), 2. 12 ( 3 H , br. s), 2. 70-3. 21 (2H, c 
omplex), 4. 09 ( 1 H , br. s), 4. 30-4. 53 ( 1 H , 
m), 7. 09-7. 34 (4H,m) 

* ffl f* $ *f 1 6 : 1 . 17-1. 67 ( 1 5 H , complex), 2. 06 
(3H, br. s), 2. 32 ( 3 H , s), 2. 70-3. 07 ( 1 H , m ) 
3. 18 (1H, dd, J = 3 . 0, 13. 1Hz), 4. 10-4. 27 (1 
H, m), 4. 32-4. 54 ( 1 H , m), 6. 95-7. 13 (3H, co 
mplex) , 7. 13-7. 25 ( 1 H , m) 
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Mlftif H :MS;m/z=369 (M+l) 

f ffl ^ 1 8 : 1H-NMR(CDC13) ;1. 53 ( 9 H , s ) * 2 . 13 
( 3 H , s), 2. 85 (1H, br. s), 3. 18 ( 1 H , d d , J = 3 . 
2, 13. 3 H z ) s 4. 09-4. 17 ( 1 H , m ) » 4. 42 (1H, br 
s ) , 7 . 21-7. 33 (3H, complex), 7. 21-7. 33 (1 
H, m) 

(2) 2 - (5-t-7f-;u:fr*^#;v#-;i/7^v-6-;a-*v-i, 6-v 

tFD-2-7x-;i/-l - ty • y^jl/) - N- ( 2 R , 3 S ) - ( 2 - t F 
b*^-3-**V-l-7x-lbp«f-^) 7fJI/7tl>7; F ( -ft & *J # ^ 
1 ) = 

(4S, 5R) - 3- t- yf ^**y*^*-;i,-2, JI/-5- 
(l-* + Vxf A) - 4- 7i = *yf***» , ;v^ (1. 2 9 g , 3. 
8 7 mm o 1 ) & 4 jjgJtllftTk* / 1 , 4-';***>»l| (29ml, 116 
mm o 1 ) U ( 2 . 9ml) * fti * T M£ S T 3 B3lt8£# Lfco k 

JtiiSifli^iJtllSiL-Ci^nfciityxf jix-r^SllllAT, Iff if, L fc B * 

Lfc osomg) o znmft&mizwmt zm**< fr<Di&£Jz.fciz{&L 

to 

jfeOS*6t»e»nfcH» ( 9 5 0 m g) i$J:tf5-t-^***i'**# = 
*7^-6-**V-2-7i-*-l, 6-y'tFD-l-t'J;y-*S 
» ( 1 . 4 2 g , 4. Umnol) t^yfA**A75F ( 5ml) iitf 
f F5tFD77> (5ml) OS&jg«|t:»«|L, 1- (3-^:^1/7^ 
7*D t;i/) - 3 -xf^AJ^y" << 5 KJSKJS ( 1 . 0 3 g, 5. 38mmo 
1), 1 - t F D y a > '/ F ij 7 V" - ;H * * I ( 8 2 5 ra g , 5. 38mm 
ol) HIV 4 - * 3- )l * )l * V > ( 0 . 70ml, 6. 37mmol) £ 2k # 
rizzamiztiajLtzik. SMi?-*Ut# bfco fi*S*i*fc»«x?->'i'*fti*T* 

ME iSiifc L „ fHtifcaS^y'JA^^in^D?^^^ - ( * d d * 

55 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

)l U/ J -)\, = 60/1-30/1) Hfift^* (1- 3 9 g, 

JR* 6 5 %) zmtzo 

1 H-NMR (CDC13) : 1. 53 ( 9 H , s ) , 2. 06 (3H, s ) , 
2 . 56-2. 81 ( 2 H , s ) , 3. 99 (1H, d, J = 4 . 4 H z ) , 4. 
33 ( 1 H , dd, J = 2 . 5, 4. 4 H z ) , 4. 40 (1H, d , J = 1 5 . 
2Hz), 4. 52 ( 1 H , d , J = 1 5 . 2 H z ) , 4. 64-4. 82 (1 
H, m) , 6. 67 (1H, d, J = 8 . 8Hz), 7 . 05-7. 57 (11 
H, complex), 8. 73 ( 1 H , s) 

(3) 2 - (5-t-7f )l/^+y*^*-il/7;7-6-t^fV - 1, 6 - i/ 
tHD-2-7i:)Hl-t'J^-*) — N — (2, 3-S?**7-l-7 
x - )l * f- ;U ) 7f;i/7th7; K ( ft A #7 # O" 3 7 ) . 

2 - (5-t-7"fi^*y*M-A7U-6-**V - 1 , 6 - V t K 
n-2-7xr^-l-tHy-;i') — N — (2-kHn*'/-3-**V- 
l-7ir;Mf)H 7f*7irh7;f (904. 6 m g , 1. 74mmo 

1 ) Jy^f^7^**y h' (6ml) K fctf L , SiBt h 7^*n»»lf 'J 
v =. L (17 1. 3 m g , 8 9 0 m m o 1 ) *5 £ V 1 - (3-y^^7;; 
7Dt;i/) -3-if^*;^^-f 5 KfiffiSlfi (1. 0 0 g , 5. 23mmo 

Lfc. tilSJlt^Kth^iTft*^^ 

(^□□*Jl/A/^y-^=6 0/1) T'lKl, Btt^l ( 7 2 0 . 4 m g, 

JR^ 8 0 %) zmtzo 

1 H-NMR (CDC13) : 1. 54 (9H, s ) , 2. 33 (3H, s ) , 
2. 99 ( 1 H , dd, J = 8 . 0, 14. 1 H z ) , 3. 22 ( 1 H , dd, 
J = 5 . 6, 14. 1 H z ) , 4. 48 (2H, s ) , 5. 17-5. 31 (1 
H, m) , 6. 48 (1H, d, J = 6 . 3Hz), 6. 99-7. 53 (11 
H, complex), 8. 71 ( 1 H , s) ; 
MS:m/z = 519 ( M + 1 ) 
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(4) 2 - (S-?lS-6-**V-l, 6-vt FD-2-7i-il/- 1 - 
tTU^v-;i/> - N- (2, 3-^^Jpv-i-7i-;Mf-;H 7f A7t h 
7 ^ K£ggi£ ({fc£M^ 38) „ 

2 - (5-t-yf-;W**^*;i/JK-^T^y-6-**V-l, 6-vtK 
D-2-7i-A-l-t'J;y-JH - N - (2, 3 - y* ^rV - 1 - 7iz 
7f^7tl^7; F (623. 4 mg, 1. 2 mm o 1 ) £ 4 $&Jg 
<fe*JR/ 1,4- ^ *U (9ml, 36. 2mmol) lZ®W U giS 

SlCiOs BftfeJ (5 1. 8 m g . M 9 % ) £ £ o 
MS;m/z=419 (M+ 1 ) 

^mw 2 

2- (5-t A**^***-*??;- 6-*+V-2-7x-^- 1 , 
6-ytFDt'J;y>-l-^H - N - 2 , 3 - ^ * * V - 1 - (3-7* 
*n-4-t FD + y7xr;M^*) 7f JI/7-t>7; (it £ % § S 4 9 ) 

(1) ( 2 s , 3R) - 3-^>y-;^^ry*;^-;i'7;;-2-t + y 
-4 - (3-7AtD-4-tN + y) 7 j-^Ki-N, O-y^JI/tf 
□ * v ;u 7 5. K o 

( 2 S , 3R) - 3- A> y -;^^yA;Hz*7;y-2-t FDJfy-4 
- (4-tFD + y) 7x = ;i/Rft-N, 0-i/yf*tFD^y^7; F (2. 
1 5g, 5. 54mmol) £Jgfb* 9 U > (37ml) Cjgflf L, rF77il/ 
^D^-7lt-N-7;U^O-3, 5-'77nnt'Jy-9A -7D^ 
OFP-B 7 0 0 , 2. llg, 8. 3 1mmol)£}jQ;l, 7*J>IPia 
T£ 5 0 -C"? 2 HfSfllff L£o R***«:SiB*T-tt^Lft|ls ig ft ^ -f > T- 
*RU 2 0 %*x>tt*J8fc;fc j;u:(fi|nffi»*T*i«ifc&Ufc«, Wttt'jg&JIRTk 

& -> >) 7 Kti 7 l± t a Y 7^-7 4 - * s - ;\,= 
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10/10/1) TMU g ft} it ( 6 8 6. 8 m g , 42 » 3 0 % ) * ® It . 
1 H-NMR (CDC13) : 2 . 7 3-2. 98 ( 2 H , m ) 3. 15 (3 
H, s), 3. 46 (3H, s), 3. 67 (1H, d , J = 5 . 6Hz), 4. 
19 ( 1 H , d , J = 5 . 5Hz) , 4. 3 1-4. 47 (1H, m) , 4. 9 
7 - 5 . 12 (3H, complex), 6. 77-7. 21 (3H, m) , 7. 
22-7. 42 (5H, m) ;MS:m/z = 407 (M + 1 ) 

(2) ( 2 S , 3R) - 3- t- 73-)\'**i'J3)\<X-)lTi;-2-tYV* 
is - 4 - (3-7J^D-4-tfD + y) 7x-;i/gS0g-N, 0 - v / ? >i> t 

K d * -> ;v T ^ h' o 

( 2 S , 3R) -3-^>y;^^y*^* = il'7^-2-b FDJry-4 
- (3-7^#D-4-tKD*iO 7I-JHI-N, O-^fMN* 
y ;|/7U' ( 6 7 4. 8 m g , 1. 66mmol) * * J — )l (50ml) *j 
£V 4«£t6fc**/ 1, 4-y**-tf->«i* (0. 42ml) £»#U ^7 
yHI ( 6 7 mg) * JtJU X. . ***Hfl"F £ L fc . 
Rl6*ii**EE«»t/"t»*nfc«** 1 , 4 (3. 3ml) 

» sSffl* ( 1 . 6ml) , Kfi?*Ith'jn (1 68mg, 1. 99mm 
ol)££t>"2$$v-t-7*5 L ;M435mg, 1. 9 9mmol)*ftl*T 

&^#J£$SiJL, «***EE»«bto f3^taiSy'JM;^7 

^07^77^ - (A**>/*|if^/^-'-^=l 0/1 0/1) 

T- *t IS L , SWft^ft ( 5 5 7 mg, iRf 9 0%) 

1 H-NMR (CDC13 ) : 1 . 39 ( 9 H , s), 2. 72-2. 93 (2 
H, m), 3. 17 (3H, s ) * 3. 46 (3H, s), 3. 63 (1H, d, 

J = 5 . 9 H z ) , 4. 14 (1H, d, J = 5 . 1 Hz) , 4. 29-4. 4 

6 (1H, m), 5. 34 (1H, d, J = 3 . 4 H z ) , 6. 74-7. 19 
( 3 H , m) 
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(3) (4R, SS)-3-t-73-)Ut*isti)\sX-)\<-5-(N-*h*is 

- N - * f- jv ) ij ;i/ a * -f }V - 2 , 2-i/*f-n,-i - (3-7;i/*D-4-t 

(2S, 3R) - 3- t- rf;^^J/*;^x^7;;-2-tl : D^y- 
4 - (3-7**D-4-tFD*i') 7i-AM-N, 0 - ^ ^ f ^ t h' D 
*i/;i/7^K (512. lmg, 1. 38mmol) §Hl^x> (5. 1ml) 
t«SU 2, 2-y^*y7D/l> (1. 69ml, 13. 8 m m o 1 ) i> 
iVp-h;n>7**>il*»Ki (26mg» 0. 14mraol) ^ftlx, 
8 0 °CT- tfeo Sl6«»S»txf *t#RLfcjft 4 fig m M fi Jk X" ft ft 

Lfc. 6 $1 h 'J t> ATM8*£, <£&ffi$tt8fU «8 SB 

it:* ft t> titz^m* ^> V * ? >i1j ? & z u ^? h 7 ? y t - y /Sf-mx- 

? A = 1 / 1 ) ■? 8 » U B fa fb £«J ( 3 4 6 m g , JR * 6 1 % ) Zfttzo 
1H-NMR (CDC13) :1. 38-1. 68 ( 1 5 H , complex). 
2. 55-2. 87 ( 1 H , m ) , 3. 02-3. 25 (4H, comple 
x ) , 3. 32-3. 64 (3H, complex), 4. 54 ( 1 H , br. 
d ) , 4. 64 ( 1 H , br. s ) , 5. 37 (1H, br. s ) , 6. 83- 
7 . 0 4 ( 3 H , m ) 

(4) (4R, 5S) - 3-t-7?)l-t*i'1])\,7n-)\,-5 - ( 1 - * * 7 x 
- 2, 2 - V * * )V - 4 - (3-7i^D-4-tFD*->7i-;H / 

(4R, 5S) - 3 - t - 7 ? )i* * ^ ij ;u # ^ n, - 5 - (N-*b*^-N 

- ;•< ^ ) * A> - 2 , 2-i/*?>l-4 - (3-7A*D-4-t N 

7 x - ) ^ ^ ;u * * -y- 7 U > (424. 4 m g , 1. 03mmol) £ 
7^J>lll'Fi:rF7t|;D77> (10ml) !C&8¥ L, - 3 CCtfti 
It. :©SjSi:IIft>fAvy^yH (0. 9t;K f h7tl«D77> 
JgttU 3. 4 3ml, 3. 0 9mmo 1) *iTLt. iSTHTts t 6 

*r*»u 3 o a&£#wt**)vts±vmmm<t7 yik^mzmixft®. t 
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iLto fle^taS^y'J*y^*7A^DY 1-^77^- ( >\ * > / # & 

xf;b=2/l) flKL, ISiJlbM ( 3 5 4. 3 m g, 43 ^ 9 4 % ) ftfljfco 
MS;m/z = 368 (M + 1 ) 

(5) 2 - (5-t-7f** + J/*^# = A75>'-6-*tV-2-7xr 
;!/ - 1 , 6-i?bFDC'H*;>-l-n) - N - { ( 1 R , 2 S ) - 2 - t 
h* D + > - 1 - (3-7;u*D-4-tHn*->7xniW) y?-;i/-3-tf* 
V} ^*7th75 K <flj6*J#5 1 9 ) o 

(4R, 5 S ) - 3- t - 7f Jl/*^y*;U-;i/-5 - 
71/ ) - 2, 2-y.)<f ;i/-4- (3-7;^D-4-t FD^fy7i-;H y f- 
* * * -9" V 'J v > (354. 3 m g , 0. 96mmol) £4«5£lfifl;**/l. 

4 - * * * > (2. 4ml) £ L , & S * (0. 24ml) ft A] * fc & , 
fit 3 0 #R8Jttf Lfce RJ6****E»liLTflJ61xfc«l«t h ;n > ft ira 
it, HftHE 3 i: K ,fc *K flfelft ( 2 5 6. 9mg) ft»fc. 3(7) 

±&fijfce <t ots e> nfc a est* ( 2 5 6. 9 m g ) *«t v 5 - t - 

jr^y*A*-^7U-6-*^V-2-7iX^ - 1 , 6-ytN-l- 
t'J ; y-Jl/ftl ( 3 3 4. 4 m g , 0. 97mmol) Jy^A**A7; 
H ( 1 . 2ml) *j<t Vr- h7t^77> (1. 2ml) U 
1- (3- } /Xf A7;;7DKJH - 3 - x f - ;v * ;i/ * •>* >f S K ffl ft * ( 2 4 
3 m g , 1. 27mmol)s 1 - t K D * ^ ^ > 7 b 7" \/ - >l/ 1 **n to ( 1 
9 4 m g , 1. 2 7mmo 1) ft «t!J ; 4 - J^At 'J > (0. 15ml, 1 . 

5 0mmol) ft C © Jtfi 1= 7Jn * , -Ift j«# U tz o ixJfo >M C SfKi * ft 
Sn^T#jBlL, 2 0 % * x >®7k®M, US** J: 

u a*ft«i£iB« ufco n»6n&«its/'j*yH»ii?pvK57< 

- (^*t>/S»xf 7-^= l o/l 0/1) T- fit §4 L , HfliUbS 
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ll(112ing, «|21X) fcflfc, 

1H-NMR (CDCL3) ; 1 . 53 (9H, m) , 2 . 2 0 (3H, s ) , 
2. 86 (2H, d, J = 7 . 8 H z ) , 3. 93 ( 1 H , br. s ) , 4 . 0 
5 (1H, br. s ) , 4. 31 (1H, d, J = 1 5 . 4Hz), 4. 41 
(1H, d, J = 1 5 . 2Hz), 4. 62-4. 76 (1H, m) , 6. 45 
-7. 00 ( 5 H , complex), 7. 3 8 - 7. 50 (6H, compl 
ex), 8. 68 ( 1 H , br. s) :MS;m/z=555 ( M + 1 ) 

(6) 2 - (5-t-7f il/t*y*Jl/^-^7;y-6-t*V-2-7xr 
A - 1 , 6-yth*Dt:'J;y>-l-^H - N - { (1R, 2 S ) - 2 - t 
F D + y - 1 - (4 - 7-fef ;bt*y-3 - 7JI/tD7i-;i/) ^ - 3 - :* 
* V} 7fA7*h75F (ft£$>#^ 7 ) „ 

2 - ( 5 - t - 7f ;i/3TJpy*;Hz;i/7; 7 - 6 - * V - 2 - 7 x n ;u - 

1, 6-yth-Dtr'Jiy>-l--f^) - N - { (1R, 2 S ) - 2 - t H D 
Jfy-1- (3-7i^D-4-tFD + y7i-*) ^f^-3-t*V} 7' 
f;i/7t 1-7; M 1 0 5. 3mg, 0. 1 9mraol) 52-7D/W-JI/ 

( 1 . 26ml) 1:^ISL, 0 'C-e^Sfbt h U -7 ( 7 . 6 m g / 1 . 

2 5ml) H «fc (17. 9 # 1 , O. 1 9 mm o 1 ) £iJU;i£o 0 V 

ojSMicWtti^^sm^T^Rufcft, eg *u a flSfu&^vKT-jfiM 

» Lfco W«JBS»*«Bt^ h U -7 &£ffl&tt&l L> gift* HE tt 

^^-^=20/1) U 0W<t&» (9 8. 4 mg, Jfc^a 7 %) £ 

1 H-NMR (CDC13 ) : 1 . 53 ( 9 H , m) , 2. 20 (3H, s), 

2. 33 ( 3 H , s), 2. 95 (2H, d, J = 8 . 0Hz), 3. 83 (1 
H, br. s), 4. 05 (1H, br. d), 4. 3 2-4. 57 (1H, 
m) , 4. 6 4 - 4. 79 ( 1 H , m), 6. 24 ( 1 H , d, J = 9 . 5H 
z), 6. 91-7. 13 (3H,m), 7. 29 (1H, s), 7. 39-7. 
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(7) 2 - (5-t - J^ + y*i^-^7i;-6-t*V-2-7i^ 
)\, - 1 , 6-ykNt:Hy>-l-^H -N - {2, 3 - V * * V - 1 - 

(4-7tf;i/t^y-3-7il/tD7i-il/) 7f;|/7tl>7; P 

Ub£*JS^ 65), 
T)uo >*HSiTt:S»Tttfls**-y- 'J ;u ( 3 5 a 1 ) ^iMfb^ u > ( l . 

7ml) C j!jp x fc & , - 78t!i:Allt. CCSity^fil'^**^ > K 
(0. 057ml) £ £ ig f b * ^ W > (0. 5ml) ©S^f«lMSlTU 1 

6-ytNt^y>-l-^H - N - { (1R, 2 S ) - 2 - 
t K □ ^ v - 1 - (4-7-trf;i't^y-3-7;i/7rn7i-;i/) ^f-^-3- 
^JPV} 7f;i/7tl>7U" (9 8. 9 m g , 0. 1 7 mmo 1 ) (Dlft/f b 
>(1. 7 m 1 ) Y LZhUTLtzo STBT*, 4 0 *>R8«t# U h 

'J xfj|/7 ; y ( 0 . 12ml) * to A fc o M Ifc fctt K *fti U > « ftl * T * 
1Mb, ^StKs fi»Att*-C«i&«» Lfc« *«l^*«iffit h 'J* Atfei 

Sf*Mb£%) (57. 8 m g, *t* 5 9 %) ^t. 

1 H-NMR (CDC13) ; 1. 53 (9H, s ) , 2. 32 (3H, s ) , 
2. 34 (3H, s ) , 2. 55-3. 01 ( 1 H , m) , 3. 08-3. 37 

(1H, m ) , 4. 12-4. 48 (2H, complex), 4. 70-5. 
12 ( 1 H, m ) , 6. 20-6. 80 ( 1 H , m) , 6. 82-7. 11 (3 
H, complex), 7. 23-7. 58 (6H, complex), 8. 7 

2 ( 1 H , b r . s ) 

(8) 2 - (5-t-7f ***i'**5l? = JI/7;;-6-**V-2-7i = 
)l - 1 , 6-yth'Dt'J;y'v-l-^M - N - { 2 , 3 - v * * V - 1 - 

( 3 - 7 )V * D - 4 - t K D * v 7 x - )l ) ^ f - ;i/ } 7' f- » T -fe h T £ h* ( ft ft 
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«J#^ 49). 

2 - (5-t-77-)\'**i'i3jm-)l>Ti;-6-**V-2-7x-)\>- 1, 
B-ykNt^^-l-^H - N - {2, 3 - V * V - 1 - (4-7 

+ - 3 -7^*D7i-;H ^f 1 ^} h7 5 H ( 5 4 m g , 

0. 0 9 lmmol) 3ml) iiiO 1 * (0. 6 5ml)!: 

mm u * ( o . e 5 m 1 ) *4n*-BsraMTit#ufc. 

tSISy'J^A^?^^? ^77^ - ( Jfifb y ^ u > / A $ j - )\ = 2 

0 / 1 ) -cmm. u a wfb^t; ( 1 6 . img, 3 2 %) sit, 

1H-NMR (CDC13) : 1 . 53 (9H, m) , 2. 34 (3H, s), 
2. 87 (1H, d d , J = 8 . 1, 14. 4Hz), 3. 14 (1H, d d . 
J = 5 . 2, 14. 1Hz), 4. 48 (1H, s ) , 5. 09-5. 22 (1 

H,m), 6. 2 3-6. 88 (5H, complex), 7 . 21-7. 56 

( 6 H , complex), 8. 60-8. 76 ( 1 H , br. s) ;MS:m 
/z = 553 ( M + 1 ) 

nfaM 3 

2 - (5-t-7'? L Jb:t*->#;Utf-^7*y-6-:**V-2-7^;i'- 1, 
6-vt h'DtriJ ;y> - 1 - - N- (2-tKD*^-3-tf*V-6 

-7i;*-l-7i-;Mf*) A*y;i/7t h7; F ( fb & «3 # ^ 3 9 ) © 

(1) (2R, 3 S) - 2 - 7 I S - 1 , 7-y7i-*-3-t K □ * i- - 4 

-#*7^7-*>p- hJi/±>*;i/*>$ig (fb^5£(iii)K;fc^TR 0 =7i^ 

;i/ v R 2 =7xn^7 - De;K R 3 ' =R d = *|, Z = ^ f U >t» 9 p - h *x 

(4R, 5S) -3-t- 7*?- ^7^-5- + V 

- 3 - 7 x = ;u ) 7 ^ ;i/ - 2 , 2-y^f ;i/-4-7i^;Mf ^t^t^'Jy 
> ( 7 5 8 . 5 m g, 1. 73mmoU^7-A (9ml) p - 
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x > X ;i/ * > g£ • 1 t&l ( 3 3 0 m g , 1. 73mmol) SI 

*> J: V V x f - ;i/ x - f to (10ml) £ JjU x. fc . iiS L E9 i* * it & b 
£t) (63 1. 5 m g , JR* 7 5 % ) ft » fc . 

1 H-NMR (DMS0-d6) : 1. 72 (2H, quint, J 
Hz), 2. 29 ( 3 H , s ) > 2. 59 (2H, overlappe 
th solvent peak) , 2. 8 3 - 2, 9 2 ( 2 H, co 
x ) , 3. 50-3. 70 (2H, overlapped with 
ent peak). 3. 85 (1H, br. d ) % 7. 09-7. 3 
H, complex), 7. 51 (2H, d, J = 8 . 1 H z ) , 7. 
8 8 ( 2 H , b r . s ) 

(2) 2 - (5-t-7'^;u* + v*;i/^-^7'^y-6-*^v-2 
)V - 1 , 6 - *>* t K O t U y > - 1 - -f )l ) - N - 
^ v _ 6 -7xx;i/- l - 7ir;Mf /H ^^j/^r-bhT^H Hb 
2 ) o 

-^tFD-l-C'J^y-MfS ( 4 4 7 mg. 1. 30mmol) 
(2 R, 3 S ) - 2 - 7 ^ J - 1 , 7-y7x-*-3-hF^v- 
'M7^p-h*x>x;^>lS (65 lrag> 1- 30mmol 
fi^j^7;F (2ml) trF7tFD75> (1ml) 
b , 0 "C £ ftSP b fc „ C © 1= 1 - (3-y^f^7;77DC^) 
f;i*^*y'-( ? KJSiSUi ( 2 4 8 mg, 1. 3 0 m m o 1 ) , 1 - t 
'OVMJ7 , ;-JH*Sl* (1 9 8mg, 1. 30mmol) & 

* ;p Jfc U > (0. 14ml, 1. 30mmol) £ C © JfHc to ;i . £ 
«*FiB* -ifttftfl 5 Lfc. isil&*il*fc:ft&x^;i/ftaii*Ttf»l b 

h; *Aftin;t-c8*bfc&* $£«aft«lS'Jb, ttttftttEttttb 
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7. 09-7. 35 (11 

t peak) , 7. 35- 
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0Hz) , 6. 34 ( 1 H , 
H, overlapped 
7. 45 ( 5 H , compl 
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d , J = 9 . 2 H z ) , 
with solven 
ex), 8. 75 (1H, 



(2) 2 - {5 - (3-fh7t(--D7D^;H 7; ;-6-t*V-2-7i 
=. A- - 1 , - N- ( (1R, 2 S ) - 2 - 

T ± )l * * •> - 3 - # 3r V - 6 - y 1 - 7iljMf*} + 

■b t-7 ; F Ub£*F#^ 3 2 ) o 

1, 6-yth'Dt'J ;y> - 1-^^) - N- { (1R, 2 S ) - 2-7tf 
;U^-^rv - 3 - * V - 6 - 7 i =. ;u - 1 - 7i-;Mf*} a. * i, )]/ T -t 1-7 
5 K (2. 6 9 g , 4. 1 2 m m o 1 ) ft 4 Jfi fb * K? / 1 , 4 - i> * * > 
j»M (31ml) lz®Ml<s mm? 3HSM«fl!Lt. telfcM £ ME L T 9i 
btitz&m£^*y>itto*.. ftr Ui L fc H# (2. 3 9g) ^ffllZLfc. :©1 

St ( 0 . 57ml, 6. Ommol) * *<b * f - 1/ > (9ml) CUSfU 
J>#HfiTC<afl:f-* = ;i' (4. 3 8ml, 6 0. Ommol) SSfitST 
Lfco ?&T^7&, 3«p|fflSa-C«fl! Lfc»Si6iS«i*«E»« Lfc. fl^f; 
«*Cift^f l'> ( 1 0 m 1 ) *»ifC*ALftfts 5t tc m 6 ftfeBtt ( 2 . 
39g) SilFMJxfAT^V (3. 12ml, 22. 4mmol)*l«&an 

4- (7DD*;i/A/^7-A=30/l) -ettlll-f £ #K <t D , Hfift^S 
(2. 15g, JR^86%) £ ® . 

1 H-NMR (CDC13) : 1. 74-1. 93 (2H, m), 2. 19 (3 
H,s, overlapped with 2H), (2.35-2.60 (4 
H, complex), 2. 82 ( 2 H , dd, J = 9 . 2, 13. 6Hz), 
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2 . 93-3. 14 (2H, complex), 3. 78-4. 05 (4H, c 
omplex) , 4. 46 ( 2 H , s ) , 4. 70-4. 84 ( 1 H, m) , 4. 
90 ( 1 H , d, J = 1 . 5Hz), 6. 25 (1H, d, J = 9. 4 H z ) , 
7. 09-7. 32 ( 1 1 H , complex, overlapped wit 
h solvent peak) ,7.32-7.5 1 (5H, comple 
x ) , 8. 13 (1H, s) 

(3) 2 - {5 - (3-f (•7tfD7D^H 7;;-6-^V-2-7i 
1 , 6-ytHDtiJ;y>-l-^;H - N- { (1R, 2 S ) - 2 - 
t h*D + y-3-3r^V-6-7i-;i/- 1 - 7xn;w^5 1 ;t'} ^ * v T -fe h 

7; F (<t£*J#S 3 3 ) o 

2 - {5 - (3-fh7kFD7D-f 7W-6-nv-2-7i-^ 
-1, 6 - x t K D tr i) I */ > - 1 - 4 ;H - N - { ( 1 R , 2 S ) - 2 - T * 
f - 6 - 7 x =. ;i/ - 1 -7i = iMf ;W "\ * )l T -fe b 

7 * K ( 2 . 1 5 g , 3. 4 9 mm o 1 ) £ * * y --»!/ ( 9 m 1 ) % <t VSSS* 
(lml) U ^&1T-^^* »J •? A ( 2 . 41g, 17. 5m 

m o 1 ) fciJU/tT 1 El«t# Ufeo BI*f^*iUA 

h y 7 7 - (?DD**i,/^y-^=30/l) tffiSU B toft & * 
(555. 6 m g , JR * 2 8 % ) Z'Gtzo 

1 H-NMR (CDC13) : 1. 86 (2H, quint, J = 7 . 5Hz) 
2. 12-2. 75 (7H, complex), 2, 95 (2H, d, over 
lapped with 1H), 3. 80-4. 05 (6H, comple 
x), 4. 28-4. 51 (2H,m), 4. 61-4. 78 (lH.m), 6 
23 (1H, br. d), 7. 01-7. 27 ( 1 1 H , complex, ov 
erlapped with solvent peak), 7. 28-7. 4 
5 (5H, complex), 8. 12 (1H, br. s) 
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(4) 2 - {5 - (3-f f7trD7P'/^7>y-6-*^V-2-7xr 
to - 1 , 6-ytNt'J;y>-l-^H - N - (2, 3-y**7-6- 
7i:^-l-7i:;Mf)H ^ + y^7t h7i K ( <b £ M -if 8 1) „ 

± BB T f# 6 *l 2 - {5 - (3-fh7tFD7n-f;H 75;-6-**V 
-2-7zr;i/- l , 6-vtFDt'J;y/-l-^;H -N - { (1R, 2 
S) - 2 - k h-D + y- 3- t + V-6-7i = ;i/- 1 - 7i^;MfA} ^ * 

~>)ir± i-7? 10(3) izmmLtzjjmt®m(»WitfZi7-ox, it 

1H-NMR (CDC13) ; 1. 91 (1H, quint, J = 7 . 5Hz) 

2. 24 ( 1 H , m ) , 2. 54-3. 28 ( 7 H, complex), 3. 8 

5 ( 2 H , m) , 3. 99 (2H, d , J = 6 . 6Hz) , 4. 45 (2H, 
s ) , 5. 30 ( 1 H , q, J = 6 . 6Hz), 6. 40 (1H, d , J = 6 . 

6Hz) v 6. 95-7. 08 (2H, complex), 7. 08-7. 34 

(8H, complex), 7. 46 ( 5 H , s), 8. 12 (1H, s), 9 
0 8 ( 1 H , s ) 

mmm 6 

it ¥ 5fc 5 © it £$J, 3 - t - 7* )V if * •> 13 )l m - )l T t J - 1 , 2 - V t K 
D - 2 - is * V - 6 - 7 x - 7W - 1 -Cy *>* fif ffi© £ fifc 14 T 0 « 0 K *i o 
fc. 

(1) l-^>v^^drv*7l/7K-7UT?y-2 > 2 - y ^ f y - 1 - 7 

x r. ;u x ^ > 0 

N - ^ > v ;w # * «> ti # - ^ 7 x = 7U 7" 'J v - 71> ( 1 . 3 8 g , 5 . 12 
mm o 1 ) J -is, (2. 6ml) KjgfSL, tft b *) / ? )\> (1. 

12ml, 10. 2 4mmo 1) it) 1 * > 7 7 -7 >i (5 9. 5mg, 
0. 2 5 6mmol) £ im * , Sfit:-*tt#l<&oKlSi8Ji*»Ea8LTf!f 
e.nfcai*7;KtSH)^fc*5Ai'OVhy77-f - ( T 7b ^ 5 0 g , ^ 
*t>/ii!ixf A = 2 / 1 ) -CWS E)f*Hb3-^ (1. 2 lg, JR* 7 7 

%) 
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1 H-NMR (CDC13 ) : 3 . 35 ( 3 H , s ) > 3. 41 (3H, s) , 

4. 40 (1H, d, J = 4 . 4 H z ) s 

4. 80-4. 96 ( 1 H , m) . 5. 07 (1H, d, J = 1 . 1 H z ) > 5. 

53-5. 74 (1H, m) ; MS : m/z = 3 1 6 (M+l) 

(2) 2 , Z-^^^^^ + v- l-7xr^xf;i/7;>igS!|lg. 

1 - ^ > v )l * * i/ ts )l * - )i r X J - 2 , 2 - V / =f- )V X * i/ - 1 - 7 x x 
)]/ x * y ( 1 . 2 1 g, 3. 84mraol) (38. 4ml) ICS 

ML, 4®%.i&it7kM/ it**? >®m (0. 9 6ml, 3. 84mmol) 

J; U M 7 '/ M (1 2 lmg) £ttix. jkM^m^T £ mUT:- &to\7km 

%m^'u^tz a 't\ 7 y v a m & mm t it '& , *m * */s *» » *> n t 
jg-lb ^ f- w > «t v s; x ^ x --r >u £ in x it « w Hi u & H # s tt m t * 3* 13 <t 

0 F1 Wib^T* (760. 3 m g, IK* 91%) *®tz 0 

1 H-NMR (CDC13) :3. 25 (3H, s ) > 3. 40 (3H, s), 
4. 17-4. 34 ( 1 H , m) s 4. 78 (1H, d, J = 6 . 4 H z ) , 7 
27-7. 57 (5H, m ) , 8. 86 ( 2 H , br. s ) 

(3) N — { (N-t-7"^;u^r^i/*>»l/^x;p-2-xh^->^>iU^x;u) y 
'J v ;u } - 2 , 2-y^?-J^Jfy-l-7iZ^xf;i/7;>o 

(N-t-7fAt*^)^-*-2-iKy*^!tf-M 7 U v > (7 
19g, 29. lmmol) 43 <t W 2 , 2 - y ^fi^^fy - 1 - 7x-)Uf 
» 7" S > JfiM ( 6 . 3 3 g , 29. lmmol) S^fA*Ai*7U' (7 
2ml) #s<fcl> , 7 L h7fcKD77> (7 2ml) Oii&ffiMtCSfPU lit 1 
-t Kn*J"t>';h U7V-*l*atl (5. 1 1 g, 37. 8 m m o 1 ) * 
1- O-yy^l'Ti/rDt:*) - 3 - x f- ;i/ * ;i/ # -s <i = K ig$i£ (7. 

2 5 g , 37. 8 m m o 1 ) £ cfc 4 - ;i/ ^ * U > ( 4 . 52ml, 44 
8 m m o 1 ) *ZL©liCfin^.T-««»bfeo R IS * » fit * * to "C *R U * 

«£«S!«:j*8yU» 8*ft£tfEgi8L£. h to x > £ in X. T ft i* £ ft o fc % , f# 6 
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htzBMZ is 'J # f )l 13 =7 L V D V ^77^ - (^Jr-y->/^Kxf-^= 1/ 

l ) -rtmm. gi*Mb£$; (10. 6 g. M 9 3 %) to 

I H-NMR (CDC 1 3 ) : 1 . 20-1. 37 ( 3 H, n) , 1 . 43-1 
48 (9H, m) , 3. 34-3. 43 ( 6 H , m) s 4. 06-4. 35 (2 
H , m) , 4. 43 (1H, d, J = 3 . 4 H z ) s 4. 81-4. 93 (1H 
m)s 5. 03-5. 14 (1H, m) , 5. 68-5. 82 ( 1 H, m) , 7 
24-7. 38 ( 5 H , complex) ;MS :m/z = 4 1 1 ( M + 1 ) 

(4) 3 - x.f- )IX * is * )V*=- )V - 2 - h N*y-6-7i-ftt7^/, 

;U } - 2, 2-5' , ^J^* < >-l-7j-;Hf;i'7^ (10. 6g, 25 
7mmol) £ h 'J 7 *tDifi (10 0ml) t j§» L, £tST- U fc 

Rfc*»*J*E«Ht bTff ?>ftfcSii£7-fe h-MJA (1 3 0ml) CJftffi L 
Sffi-eSEK-fclf Lfc. fi****l*E«lt UT»enfc««* •> 'J **** 
7^07^77^ - (^ + *>/lfBif^//^>'-*=l 0/1 0/ 
1) t»8L, HKMb^to (1. 9 3 g, 3 1%) fc. 
1 H-NMR (CDC13 ) : 1 . 51 (3H, t , J = 7 . 1 H z ) > 4. 5 
8 (2H, q, J = 7 . 1Hz), 7. 48-7. 58 (3H, m), 8. 08 
-8. 19 (2H, m) % 8. 78 ( 1 H , s) ; MS : m/z = 2 4 5 (M + 
1 ) 

(5) l-7'j;i/-3-xf^5r#^*;i/#^^-2-t*V-6-7x=.Jl/- 

1 , 2 - v t K D t ? is > o 
3 - x.? )\, * * is % toft - » - 2 - t t u * is - 6 - 7 * - )\, \z ? i; > (2 1 

4. 4mg, 0. 88mmol) 5>/^f*^A7^ (2. 1ml) £ 8# 
L, JkifrTtCdcjfcfc^MJ^A (60%, 42. 1 m g, 1. 05mmo 

1 ) SiUX, 3 0 £|B«fc Ufc. AfcT 'J * ( 0 . 11ml, 1 . 32mmo 

i) sftitfc^, gfi-eiisisi* tf^t 8 o *ct i mtsntft Ltzo 
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m ntz%m% is *) * 7 * -ti 5 1± t n ^ \- y ? 7 j - {^*y-> /ifuxf ^ = 

2 / 1 ) -C«f« U 3 «fcS*J ( 2 4 m g, «* 9 . 6 %) * ffl fc . 

1 H-NMR (CDC13) : 1. 44 (3H, t, J = 7 . 1 H z ) % 4. 4 
6 (2H, d, J = 7 . 1 H z ) , 4. 49-4. 56 ( 2 H , m) , 4. 88 
-5. 01 ( 1 H , m ) , 5. 15-5. 24 (1H, m ) % 5. 76-5. 9 
6 (1H, m ) x 7. 35-7. 61 (6H, complex) 

(6) 1 - 7'JA-3-t-7f*ny*Jb#-A7U-2-*JrV-6- 
7i-*-l, 2 - V h h" □ t: -5 v > o 

1 - T'Jf-3-if i^^ry*M-il'-2-*^V-6-7i-^- 1 , 

2 - v t H D £ ^ •>- > ( l . 09gs 3. B5niinol) (25m 
1 ) JiJ;l>Th7tN77> (10ml) <7)jgfr®8nr$# *&TK 1 & 
TsLTkmit-t h >) t> (4. 2ml, 4. 20mmol) £ &U x. T £ ffi t: 2 

(3 3£ s 7k 4 in * , ffifb* * 1/ >TttiH Lfc. 

?# 6 n tz W ft ( 1 . 02g) tt-7^A7A3-;Kl 0. 2ml), 1 , 
4 - v (2. 6ml) ^.tVMJxf ^7i> (1. 1 1ml) IZ ®M 

U T tl =f > 2? W & T C IS S T- v 7 x =. )l U > 7 y K ( 0 . 8 6ml, 3 . 9 
8 m m o 1 ) ^ AD X. , 9 0 °C t 8 B# RQ ft] & Jt J* U fc . S ® £ T fit «> L tz '& . hi& 

( 8 5 0 m g , 2 Sift ; 6 8 % ) £f3 fc . 

1 H-NMR (CDC13) : 1. 54 (9H, s), 4. 45-4. 52 (2 
H, m ) , 4. 83-4. 97 (1H, m ) , 5. 13-5. 22 (1H, m ) , 
5. 67-5. 88 ( 1 H , m) , 7. 27 (lH.m), 7. 30-7. 55 
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(5H, complex), 8. 32 ( 1 H , s) ;MS:m/z = 328 ( M 
+ 1 ) 

(7) 3 - t - 7*tl'**i-i/l!ifrill-)l'7 I S - 2 - - B - 7 - -fr- 1 

- (2, 3 - v t K D * v ) 7DC*-1, 2 - •/ t P D K 7 ^ > 0 

i-z'j;i/-3-t-7 r ^;i/^^^*;i/^^>ii/7'^y-2-^^v-6-7x 

-;u-l, 2-ytl«DK7j?> (850 mg, 2. 60mmol) JrHt 
K D 7 5 > (10. 4ml) L, 4 - * fr* >) > N - * * is Y ( 1 . 

22ml, 5. t 9mmo 1) i ilf 4%0BS<bt7 • ^A*i§« (0. 83m 
Is 0. 1 3 mm o 1 ) £ in * , SIT - L & . £ft »M C ft -R x * & 

ao;t-c#*u h 7 a**** *s*& £utt*n*j&* -cm* 

E » « t fc o d^nfellSy'Jiyj^^A^DYhy??^ - (i'DDlA 
A/**y-;i/=5 0/l) BWft&*J ( 7 5 0 mg, iR*8 0 %) 

1 H-NMR (CDC13 ) : 1 . 55 (9H, s.) , 2. 66 (1H, dd, 
J = 5. 7, 7. 7Hz), 3. 26-3. 42 ( 1 H, m, overlapp 
ed with 1H) , 3. 6 8 - 3. 8 5 ( 1 H, m) ( 4. 06 (2H, 
d, J = 6 . 2 H z ) , 7. 14 (1H, s ) , 7. 2 9 - 7. 53 (5H, c 
omplex), 8. 29 ( 1 H , s) ;MS:m/z=362 (M+ 1 ) 

(8) 3 - t - 7 ;u t**/* )\<i$.=.)),T \ J - \ > 2 - V b Y u - 2 - * * v 

- 6 - 7 x x ;u - i - tr 5 s? - 

3 - X-f=f- )\/X-)l> 757-2-:** V - 6- 7i-A-l- 

(2, 3-5*fcKD*$0 7* □ t >V - 1 , 2 - v t K O - £ ? v > ( 7 5 0 m g , 
2. Olmmol) 5fF?t^D77> (10ml) L, $3 7l?l$:f- 

h U 7 A*** ( 5 3 3 m g £ 6 . 7ml © M § ?K C L fc 2 . 4 9m 

mol) SrSn^T, ^iST-4i$^}tltLfco t h 7 t H D 7 7 >^METCiSJ 
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LT SRfe©iatt»ff (7 1 0 . 7 m g ) £ if tz « 

S6ftfc*S (7 lOmg) *t-7"^-A (10. Bml) CjHiL, 2 
-^^;i/-2-7^>(l. 0 1ml, 9. 5 0 m m o 1 ) . 'J > Sft 2 ± h 
'J^A*»I.( 3 0 6. 3 mg^lg*3mli:i«Ltt», 2. 16mmo 
1) , tiVIIfifSSt h 'J^Ai^S ( 6 8 3. lmgH. 8inl©Ig* 
K & $ t * tf) N 7 . 5 6mmol)*W*iinixSia^-*Ut**Ufe.jRl&* 
Jfccyxf-^x-^uSiiuATftKLfc&s flStSl ffi S' * T 3 lei «l Hi b . * M t 
J»*^x>^*Adx.-C^« i: Us iUxfJK 3 ID] All Hi Ufc, W$JI£MM 

D ( 5 0 2. 5 m g , 2SB;«*70X) Sffc. 

1 H-NMR (CDC13 ) : 1 . 53 ( 9 H , s), 4. 53 (2H, s). 
7. 15 (1H, s ) s 7. 30-7. 54 (5H, complex), 8. 1 

4-8. 34 (1H, m) ;MS:m/z = 346 ( M + 1 ) 

nmm 7 - 1 8 

mmw 1 CD (1) - (2) lw^BltibfeA^i:lB|«©S^Sf7-pT> ft^^(V)(c 
*t*6 "f -5 fb £: t T 5 - t - 7*f- ;u :* * >s ii to # - to T 5 7 - 6 - * * v - 2 

- 7 x - i , 6 - v t h d - i - tr u ^ = fc^sunnta 

& t •& fb & $J i: L T R 3 ' iU-7f Jl/t + y*;^-iK Z # * f- U > , RO 
t R 2 *U:ATlCg3«£ttfc&T-;&£ <fc -5 «tfljA«tffli^ Pi # * *8 £ * * > Rl 
ii7i;;K R3tft-^f;^*y*^*-iK X # $ , Y # 'H « . Z & * 

?-u r o a 2 ftswTtc IB® ?ntst-feSJ; ? &<b^5$(ii)0Mb&fe»£6 

B«1U-C»*fl5*5C(II)©flS^«i©i(ltt«tWTt?< + . 
mSfefi^J 7 : R °= 7 xx;K R 2 = 7^;b (<b£$J&^ 4) : 1 H-NMR (CD 
C13) ; 0 . 85 ( 3 H , t, J = 7 . 1 Hz) , 1. 14-1. 35 (2H, 
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m) , 1 . 4 2-1. 58 
H, dt, J = 7 . 4, 1 
17, 4 H z ) , 2. 95 
J = 3 . 6 H z ) , 4. 0 
1 ( 1 H , d , J = 1 5 . 
4. 70 (1H, ddt, 
d, J = 9 . 5Hz), 7 

7 2 ( 1 H , s ) o 
%m.m 8 : R 0 = R 2 = 7 x 
; 1. 53 (9H, s) , 
3. 08 ( 1 H , dd, J 
= 4. 8 H z ) , 4. 32 

H, d, J = 3 . 7Hz) 
-6. 91 (1H, m) , 
9 (14H, comple 

8 . 7 7 ( 1 H , m) o 
HJI6 0IJ 9 ; R °= 7 x 

6) : 1H-NMR (CD 

I. 53 (9H, s ) , 1 
28 (1H, t, J=7. 
2. 40-2. 49 (1H 
t, J = 7 . 1Hz) , 2 
20 (1H, br, s ) > 
J = 7 . 1Hz) , 4. 3 
d, J=15. 3Hz), 
d, J = 9 . 4 H z ) , 6 

(2H, m) v 7. 39 — 
s) 



( 2 H , m) s 


1 . 5 3 ( 


7 . 4 H z ) , 


2 . 5 8 ( 


( 2 H , d, J 


= 8. OH 


3 ( 1 H , dd, J=l. 


Q U rr \ A 


AH / 1 U 

H: ( \ 1 n 


T — 1 A Q 

J — 1 . *± > o 


1 , o . 


1 c: 7 c, 
, 10 — i . O 


o v i i n 




^ 5 ) : 1 




A A T 


— 0 . U , 10 


i n z j 


— A Q Q f O 


H , com 




14 A T 


7 fl Q 7 


1 Q / 1 14 

lo 1 1 n 


v \ 7 O D 

x ; n / . y o 


q n 7 

o . U / 


rt — 0 -i- r 


dt- -V -h )1> rtf 
"T S JJ JV 'J* 




9 1 ( 1 H 

£ l Von 


q 7 / 9 14 


q u i n t 


0 H z ) , 2 . 


2 9 ( 1 H 


, t , J = 7 . 


4Hz), 


. 9 6 ( 2 H , 


d , J = 7 


4 . 0 4 ( 1 H 


, b r . s 


4 ( 1 H , d , 


J = 1 5 . 


4 . 6 0-4. 


7 6 ( 1 H 


. 8 7-7. 0 


7 ( 3 H , 


7 . 5 0 ( 5 H 


, c o m p 
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9H, s ) , 2. 33 (1 
1 H , dt, J = 7 . 4, 
z ) , 3. 87 (1H, d, 

1, 3. 5Hz), 4. 3 

, d, J = 1 5 . 3Hz), 
4 H z ) , 6. 40 (1H, 
, complex), 8. 

H-NMR (CDC 13 ) 
=9. 5, 13.1Hz), 
, 3. 95 (1H, d , J 
plex), 4. 97 (1 
= 9. 2 H z ) , 6. 80 
,m), 7. 18-7. 6 
(1H, m), 8. 65- 

x;i/7D tr;u (fb 
, t, J = 7 . 1Hz), 
, J = 7 . 0Hz), 2. 
, t, J = 7. 4Hz), 

2. 67-2. 76 (1H, 
. 8 H z ) ^ 3. 70-4. 
), 4. 08 ( 2 H , q , 

3 H z ) , 4. 44 (1H, 
,m), 6. 42 ( 1 H , 
m), 7. 19-7. 33 
lex), 8. 72 (1H, 
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HM 1 0 : R 0 =3-7;i/^D7in;i/, R ! = 3 - i h + yiiH-'^D t 
to ( it &«JS 9 ) :1 H-NMR (CDC13) ; 1. 21 (3H, t, J = 
7. 1 H z ) , 1. 53 (9H, s ) , 1. 87 (2H, quint, J = 7. 
1 H z ) , 2. 28 (1H, t, J = 7. 0 H z ) , 2. 29 (1H, t, J = 
7. 4 H z ) , 2. 49 (1H, t, J = 7. 4 H z ) , 2. 67 (1H, t , 
J = 7. 0Hz) , 2. 96 (2H, d, J = 7. 8Hz), 3. 70-4. 2 
0 (1H, br. s ) , 4. 04 (1H, br. s ) , 4. 08 (2H, q, J 
= 7. 1 H z ) , 4. 34 (1H, D, J=15. 3 H z ) , 4. 44 (1H, 
d, J=15. 3 H z ) , 4. 60-4. 76 ( 1 H , m) , 6. 42 (1H, 
d, J = 9. 4 H z ) , 6. 87-7. 07 ( 3 H , m) , 7. 19-7. 33 

(2H, m) , 7. 39-7. 50 (2H, complex), 8. 72 (1H, 
s) : I R ( K B r ) ; 3 7 0 0 - 2 8 0 0 , 1720, 1677. 1512, 

1492, 1370, 1252, 1221, 1154, 1 0 8 7 c m-l„ 
mS&m 1 1 ; R 0 = 7 x. - to , R2 = 2- 7i = *xf* (ft^|llS53) : M 
S;m/z=548(M+l) 

nfam 12 

2- (5-t-7f-il'ttyi))V*-JI'7^-6-7f#V-2-7i-iH 1, 
6-ytFDt');y>-l-^H - N — {2 - t FD#<> - 3 - **V - 6 
- (2-**V-l, 2-ytFDt'Jy>-lMiU -]-7x-;b^^ 
;»/} ^^rv^T-bhT-^ r* (ft 1 2) 

(1) (4R, 5 S ) - 3- (N-t-?? 1 ^**^*^*-^) - 2, 2 - V 
t zf. }]/ _ 5 _ y * > ft ;i/ # r. ;u - 4 - 7 x =. )V / )\> :* * if v V 5? > » 

( 2 S , 3R) - 3- t- 7^;!/#*^#;i/tf-^T^y-2-th*D=Sr->- 
4-7i-;i/Bl^f ^x^t;!/ (4 3g, 0. 1 4 m o 1 ) £ 2 , 2-v^h 
^y7D/i> (5 10ml) fc «gS m t , p-^i>XA!r>>ll*»ll (2. 
6g, 0. 0 1 5mo 1 ) TJb=f >#lfflflTt=mifcU fifcfc** 

^^(Ig^tfco 6 B$ H & , g*£ft*fc&* s JllUfcofcfctf>iII&&±0K £ £ 
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CJ:Ctt), HffHb&ft ( 4 3 g, IK* 8 8 %) £f#fco 

1H-NMR (CDC1 3) ; 1 . 28-1. 80 ( 1 5 H , complex) 
2. 72-3. 08 (1H, m) s 2. 86 ( 1 H , br. s ) , 3. 25 (2 
H , br. d , J = 6 . 3Hz) , 3. 6 7 ( 3 H , s ) , 4. 37 (1H, d 
J = 4 . 0 H 2 ) „ 4. 50 (1H, br. d, J = 1 3. 5Hz), 7. 10 
- 7 . 4 0 ( 5 H , m) 

(2) (4R, 5S) - 3- (N~ t ^t#5/*^5|{-*) - 2, 2-v 

( 4 R , 5 S ) - 3- (N-t-rf***J/*ft# = *) - 2, 
A-5-^hdri'*;i/*x;u-4-7x- / (l/p<f-^3|-^-9-^ l Ji/> (4 3g, 0 
1 2 m o 1 ) Sfh7tFD75> (6 10ml) C fcfl? L x * £ ** ft V 
^£AT;U^x<i?A (7. 0g, 0. 1 8 m o 1 ) * in X. T 3 0 *HVJft# t fc s 
s&S/k (10ml), 3 a^TKUft^ h 'J (10ml) £ «t 1KB* 

(3 0ml) & :fflii:|TLt«, flfttJI^^t?^ h^ffl^tisa, H # 
^Jgftp<^u>-c«tjftfccW^l^*ftT^^**5cfctJ c fiafuAJi7K-c^^^, 

A A 7 A 9 D 7 h 7 -( - (^^*>/SSfxf^=4/l) tiStSCi: 
£<t »> , HfiiJfb^l (35g, iR$88%) SSfco 

1H-NMR (CDC13) ; 1 . 21-1. 73 ( 1 5 H , complex) 
1. 80 (1H, t, J = 6 . 3 H z ) x 2. 78 (1H, br. s ) , 3. 1 
4-3. 43 (2H, complex), 3. 33 ( 1 H , dd, J = 3. 2, 
13. 0Hz) , 3. 83-4. 08 ( 2 H , complex), 7. 14-7 
3 6 ( 5 H , m) 

(3) (4R, 5 S ) - 3- (N - t - 7^ **-;!/) - 2, 2-v 
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* =f- )l - 5 - sfc )V I )\s - 4 - 7 x X Jl * ;i/ # * -9" "J <J v > o 

( 4 R , 5S) - 3- (N-t-T^l/tf*-/*^*-;!/) - 2, 
^-5-fcKD*x^;i/2r*tJ-\/yv>(3 5g, 0. 1 lmol) , 2, 2, 
6, 6-fl-7/f A-l-t^J-y-il/t^y?']-?^* ( 1 8 5 ra g , 

0 . 0 1 mm o 1 ) , !kibi- h V tt A ( 1 2 g , 0. 1 2 m o 1 ) *J:tf&«zk 
ItHJH (26g, 0. 3 lmol) tifift^f U> ( 5 3 0 ml) SiV 
Mzk (53ml) SrAPxT 2 ffl £ i: Lt. b£&. L < b 

0 . 6 2 m o 1 ©ftii&^$:>- h U £ A*«f* ( 2 0 0 ml, 0. 12m 
ol) *»TLfc. »T«T«, 1 0 fl-|ffl«#&*M*fc^ 0 . 6% 

a -Mb* 'J ^ A*$M££tf l 0%Sft»*3R*U->A**». 1 0%3-*m&1- 

(^*+>->/Mx^;i/=4/l) HftMb£09 (2 1 g, 

1R $ 6 2 % ) * » fc o 

1H-NMR (CDC1 3) ; 1 . 10-1. 80 (15H, complex) , 
2. 62-3. 45 (2H, m ) , 4. 05-4. 2-8 (1H, m ) , 4. 28 
-4. 60 ( 1 H , br. d , J = 4 . 1 H z ) , 6. 95-7. 48 (5H, 
m), 9. 64 ( 1 H , s) 

(4) ( 4 R , 5 S ) - 3- (N - t - 7? *>sio - 5- ( 1 - 

'J V > « 

(4R, 5S) - 3- (N-t-7^;U^^r->*;i/^-^) - 2, 2 - S? * 
;V - 5 - * IK il/ - 4 - 7 x ^ f ^ jT * t V ') y > ( 1 9 g , 0 . 6 m o 

1 ) ©f ^tFD77>C«SU - 3 0 •ClZ&iP b£&, 0 . 63t^i9I 
©3-7x-;u^5 , -;i/7r*i/7'Dt:^^<bvy^i/f7A<7)^ fd77>S 
M (140ml, 0. 8 m o 1 ) SSTLt, i(T»7*, MSJUtll-C 

* -b ^ 4 Y X- te m b tz . Jt*Cft*xf-;w*iDitfcift» fifi ftl ft J& zk T A ® b . 
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<t D * ifcHfe^tt, ( 2 8 gs JR* 9 0%) Silfc. &i5*{b£«li;:ti:*M©5/. 
(ma j or i s omer) (D ? i- )l V> % tiffi, L fz ° 

1H-NMR ( CD C 1 3 s ;0. 97-1. 80 (17H, com 

p 1 e x ) , 2 . 51 (1H, d, J = 4 . 8 H z ) % 2. 60-3. 00 (1 
H , b r . s), 3. 15 ( 1 H , dd, J = 3. 0, 13. 1Hz) , 3. 23 
-3. 56 (4H, complex), 3. 66-3. 85 ( 1 H, m) , 4. 1 
2-4. 26 (1H, m ) , 4. 46 (2H, s ) „ 7. 12-7.40 (10 
H, complex) : MS ; m/z=4 7 0 (M+l) 

(5) (4R, 5 S ) - 5- ( 1 -t-Zf^y^f j^UJl/t*y-4-7i 
= )l / f- )l * * <s 7 * )V ) - 3- (N - t - 7 f - )\/**i/l3 )Vi£=-)\,) - 2, 2 

( 4 R , 5 S ) - 3- (N-t-7f^t + y*J^r;H - 5- (1-tF 
D*y-4-7i-;Mf;^*y7f^) -4-71 = ;!/^)^*^/^ 
> ( 2 8 g , 0. 06mol) i'^^i yy-;K 1 0 0. 1 5 m o 1 ) 
£ N , N-y7f;^;i/A7; F (120ml) C & j» L , *HlT, ttfc - t - 
rfAyif^i/7> ( 1 2 g, 0. 08mol) S in * fc «U M 
Lfco K)£i$iSi:yxf;i/x-r^SiiD^, *iB*Atffa*D6Jfi*-eiliJKi*i* U 

yAA7A^D7K77^ - (^*^>/ff»ifA = 9/ i) tilts: 

fcCiD, B«Hb£tt (26g. M72%) ft **fls£»C tt t - 7 

f-A- f-;i/S/ ^:fr *:>3l0&#gtt#:#ig£ LTiS ») * * ^ £ h;i/f-^li 
?g n 0) # T* $J £ L , £ 4 fiJt 133 (maj or i somer) <D i/ V ± )l P> H 

1H-NMR (CDC13, ; 0 . 02 (6H, s ) % 0. 77 (9 

H , s), 1. 35-1. 80 (19H, co, plex), 2. 88 (1H, 
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dd, J = 9 . 4 , 12. 8 H z ) . 3 
8Hz), 3. 45 (1H, t, J=6 
m), 3. 7 6 - 3. 9 4 ( 1 H, m) 
52 (2H, s ) , 7 . 16-7. 40 
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. 04 (1H, dd, J = 3 . 6, 12. 
. 2Hz)> 3. 63-3. 76 (IK, 
N 4. 11-4. 22 ( 1 H , m) , 4. 
(10H, complex) 



(6) (4R, 5 S ) - 5- ( 1 - t - 7*^ )V i/ * f" ))/ if U )V * * *s - 4 - t K 
D * i/ 7" * )V ) - 3- ( N - 1 - 7* t J\/ * i/ ti )l * - )]/ ) - 2, 2 - y * f- 

(4R, 5 S) - 5- (l-t-rfJW/Zf^y'J;^*'/^-?!-* 
/3-)l**>>7 3-)\s) - 3- (N- t - r^Jl/** i/JDlX-ft) - 2, 2-v 
^f^-4-7i-;M9 L ^*^rt^ 1 Jy> (3 2g, 0. 5 4 m o 1 ) £ ^ * 

y - )i (270ml) cismi,, M7i;«?Al (i. 6 g ) s im * fe & * * ^ 3? 

= 14/1) tiltK fcic <fc 13 , Bttfc^tt (26g, JR* 9 8 %) * ft fc . 

fc*2Mb£ttfcii t - * t^ji/v 'J * ^>«© u&fHxft*> s S# Lt *s 

t> > 7^7 h frf- 9 IZM&V) Mfc U (major i s o 

m e r ) © v 7* T^b © «fr £ gci ® L ;£ o 

1H-NMR (CDC13, ; 0 . 02 (6H, s ) , 0. 76 (9 

H, S ) v 1. 38-1. 85 (19H, complex^ 2. 86 ( 1 H , 
dd, J = 9 . 3, 12. 9 H z ) , 3. 04 (1H, dd, J = 3 . 9, 12. 
9 H z ) , 3. 25-3. 78 (3H, complex). 3. 85-4. 00 
(1H, m) , 4. 08-4. 21 (1H, m), 7. 15-7. 34 (5H, 
m) 

(7) (4R, 5S) - 5- {4-7Dt-l - ( t - 7 f- )l i> * 9- fris D ;u * 

*v) ;H - 3- ( n - t - 7*)\t* * •> *;i/^-;u) -2, 2-v^f-;v 

- 4 - 7 x - )V * * )i> * * +*■ "J D v > o 

( 4 R , 5 S ) - 5 - (l-t-7*ffl/'/^f*J' , )JI'** , /-4-tl ! D* 
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>> rr * ;i/ ) -3 - (N-t-r^^^*^*^^-^) - 2, 2-s?^f-^-4 

^i-iM'fll/t^^J^ (26g, 0. 052mol) £h/ux> (5 
0ml) C SAP L , * ~r\ h'j7xr^*X7 0 (14g, 0. 052mo 
1) i5ilFN-7Dt3M trWt<( I ¥ (9 . 3 g , 0. 0 5 2 mol) fclnifc 

4 / 1 ) -C«Sf * C i: C J: I) , § *Mb£*J (24g, JR* 8 2 %) fiSt. & 

h tor- 9 li?g^^©tt^T-?Bi|^ U (major isome 

r ) 0y^t^0**a3ibfe. 

1H-NMR (CDC13s ifcifctt) : 0 . 02 (6H, s ) , 0. 76 (9 
H , s ) x 1. 40-2. 00 (19H, complex), 2. 85 (1H, 
dd, J = 9 . 1, 13. 0Hz) , 3. 05 ( 1 H , d d , J = 3. 9, 13. 
0Hz). 3. 38 ( 2 H , m ) , 3. 78 (1H, br. d , J = 8 . 5H 
z ) > 4. 07-4. 21 (1H, ml, 7. 11-7. 41 ( 5 H , m ) ; M 
s:m/z = 556 (M+ 1 ) 

(8) ( 4 R , 5 S ) - 5 - { 1 - t - 7^ )l is / f-fr is 'J )\f* * v - 4 - ( 2 
Jf-V - 1 , 2-ytFDt'Jy>-l--fiH 7 f - } - 3- ( N - t - 7 

^ *is-t> - 2, 2- } ;^f^-4-7x-*^f***f yj*/ 

> o 

* X flj * h 'J 9 A (0. 72g, 0. 0 1 8 m o 1 ) SN, N f - * ^ 

A7U' (45ml) £<Bfl) U *ATC 2-tFD + ^'Jy> (1- 7g, 
0. 0 1 8mo 1) 0N, M-y^***i75 I 1 (15ml) Fl 
fc 0 »T»7&, lit 1 BSffflfRtt U ?SaJKJS*fc*#L.fca (4 
R, 5 S ) - 5- {4-7Dt-l - ( t - 7 9 )\> is / f - ))/ is U to * * is ) 7" ^ 
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;U} - 3- (N - t - ^f At*i'**# = fl') - 2, 2-v ! ^^;W-4-7x 
-;Mf ^t^^yjy^ ( 5 g , 9 m m o 1 ) ON, N - i/ * =f- to to A 7 5 
H (30ml) &$£?ffiT L £ & , Lfc. WBlxf-^T&je** 

*7A?D7^5^ - >/Mx^/u = 7 / 1 ) 

£ D , B ( 3 . 7g, «*7 1%) 

1H-NMR (CDC13) ; 0 . 04 ( 6 H , s ) , 0. 71 ( 9 H , br. 
s ) , 1. 34-1. 89 ( 1 9 H , complex), 2 . 73-2. 92 
(1H, m) , 3. 01 (1H, d d , J = 3 . 6, 12. 9Hz), 3. 55 
-3. 97 (3H, complex), 4. 01-4. 16 ( 1 H , m ) , 6. 
13 (1H, dt, J = 1 . 3, 6. 7 H z ) , 6. 50-6. 59 (1H, 
m) , 7. 10-7. 35 (7H, complex) : I R ( K B r ) ; 2 9 3 

0. 1690, 1660, 1590, 1535, 1455, 1380, 1250 
1170, 1080, 1030cm-l 

ZtzmULJ&totLX, ( 4 R , 5 S ) - 5 - {l-t-rf*'/^f^i/U* 
* * *, - 4 - (2 — M x ) i? to it is) 7?- to} - 3- ( N - t - 7 ' to * * > Jl 
)\,if,-)V) - 2 , 2-y^fil'-4-7i-)Mf;W^VV l Jy> ( 1 . 3 g 
IK 3* 2 4 %) WftbtliZo 

1H-NMR (CDC13) ;0. 00 (6H, s , overlapped w 
ith internal standard peak), 0.64-0. 9 
7 (9H, m), 1. 38-1. 90 (19H, complex), 2. 77- 
3. 16 (2H, m), 3. 66-4. 34 ( 5 H , complex), 6. 7 
0 (1H, d, J = 8. 4Hz), 6. 83 (1H, ddd, J = l. 9, 5. 

1, 8. 4 Hz) , 7. 09-7. 34 (5H, m), 7. 54 (1H, ddd 
J = 0 . 9. 7. 0, 8. 4Hz), 8. 13 (1H, ddd, J = 0 . 9, 1 
9 , 5 . 1 H z ) 
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(9) ( 4 R , 5 S ) - 5- { 1 - * * V - 4 - ( 2 - * * V - 1 , 2 - v t H 
Dt'J y> - 1 - -f ;H 7* A- } - 3- (N-t - rf = - 

2 , 2-y>f A-4-7i-;Mf^t + ^V' l Jy> (*rWI?l 2) „ 
( 4 R , 5S) - 5- {l-t-7f^y^^y'J;^*y-4 - ( 2 - t 

* V - 1 , 2-ytNt'Jy>-l-^b) 7* A } - 3 - ( N - t -7f * 

# * >• * A * :z ;p ) - 2, 2-y^^-4-7ir;Mf i^^t^'Jy^ 
(3. 8g, 6. 6mmol) £*&Ts 1. 0 © Y =? 7?- )V T > ^ 

:H7;^'J f fF7t|>'D75 > (1 0ml) U 4 BSRSJjgtf 

Lfco gffi»**»|xfA^*RU 1 0 %>r i>»*«»*«tVISWA«* 

>hh^t\ t&ib* > ( 2 . 4ml) c igfb * y ^ ( 1 . 5 m 
1 , 1 7 m m o 1 ) £ ill *. , - 6 0 °C tZ ft & L tz „ C © £ A * At 7 )V * * 
^ K (2. 4ml, 34mmol) t^jb^5 L lx> (2. 4ml) 
1TIL *T»7&15#IBHt#L;fcg, $fc©ffl»ll*J©«fc**U> (2 0 
ml) «tt£»T Lfc„ jj5eT«*7&, 1 U St&ffiK £ - 4 0 'C 

Lti'f)MJxf*7^ (9. 5ml, 6 8mmol)£ill*.&o 

KE&tt t T# S>ftfc»»* *> U 13 V)lt> 7 h 7 D v h 7 4 - (?DD 
*^A/^y-il/=30/l) tilt -5 3 i: C it) , 1 *J<b&#» (2. 6g, 
Jfc^ 8 9 %) *®tz 0 

1H-NMR (CDC13) ; 1 . 17-1. 65 (15H, complex), 
1. 92 (2H, dq, J-2. 2, 7 . 3Hz) , 2. 25-2. 71 (2H, 
m), 2. 73-3. 12 ( 1 H , m) , 3. 21 (1H, dd, J = 3 . 0, 
13. 3Hz) , 3. 85 (2H, dt, J = 2. 2, 7. 3 H z ) , 4. 21 
(1H, br. s ) , 4. 30-4. 50 ( 1 H, m) , 6. 13 (1H, dt, 
J = 1 . 3, 6. 7 H z ) , 6. 52 (1H, d , J = 9. 2Hz), 7. 13 
-7. 45 (7H, complex) 
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(10) 2 - (5-t-7f;^*y*;^-^7;y-6-tJfV-2-7i 
- H, - 1 , 6->/th-DtiJ-y>-l-^l/) - N - {2-tHD*y-3- 

* * V - 6 - ( 2 - * * V - K - 1 - 7 x 

(4R, 5S) - 5- { 1 - * V - 4 - ( 2 - * * 7 - 1 , 
'Jy>-l-^iH 7* ?■ - 3- (N-t-7'*'***$'*;i'# = *) - 2, 
2-^f*-4-7i-JMf)^*^;'Jy> (2. 6g, 5. 8mmo 
1) & * ? S - )l (28ml) IZ&MLs p - h;i/x>X^*>I 1 *ftft (2. 

4g, i 3mDoi) tttiti. 5mfflmf&m<kLrz 0 fcfo®mzmKmi&L 
x n *> n tz mm * n , n-s;^***a75F (8mi) * «t v ? k ^ t k d 

77> (8ml) ©?g^&Mt;:®B¥ L, *ftTl:5-t-7f;M^y**#- 
A7^-6-*tV-2-7i=*-l, 6 - t K D - 1 - bT U 2. v - -11/ ft 
( 2 . 4g, 7. 0 m m o 1 ) , 1 - t K o * 2"<> h U 7 V - JH * » * 
(1. 3g, 8. 2 m m o 1 ) , 1- (3-y/f^7 W7DKJI/) - 3-x 
f ^*;^yM ; FSil ( 1 . 6 g , 8. 3mmol) tiilFN - ^ f A 

* U > (1. 5ml, 1 4 mm o 1 ) * M ftiJD x. fc ^.*StC#iS It 

me l r ^ e> n ^flS c v x f - ;i/ x - r- ji/ * in x. x s & * fif ai * * £ = «f as 

-6 - t £ 0 s H *Hb£W ( 2 . 3 JR# 5 6 %) fcffifc. 
1 H — NMR (CDC13 ) ;1. 60 (9H, s ) . 1. 99 ( 2 H , qui 
n t , J = 7 . 0 H z ) . 2. 43 (1H, dt, J = 7 . 0, 18. 1 H z ) , 
2. 74 (1H, dt, J = 7 . 0, 18. 1 H z ) > 2. 97 ( 1 H , d , J 
= 7. 8 H z ) , 3. 88 ( 1 H , q , J = 7 . 0Hz) , 4. 03-4. 18 
( 2 H , complex), 4. 41 (2H, d, J = 3 . 3Hz), 4. 62 
(1H, q, J = 7 . 8 H z ) , 6. 16 (1H, dt, J = 1 . 4, 6. 7H 
z ) , 6. 45-6. 54 (1H, m ) , 6. 70 (1H, d, J = 9 . 5H 
z) s 7. 13-7. 53 (12H, complex), 8. 68 (1H, s) 
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%mm i 3 

2 - (5 - t - 7f ;i/t*y*;i/#^;i/7 ;y-6-7T^V-2-7x^;b - 1 
6-vtFDtiJ^>-l-^H - N — {2-fcKD*S/-3-**V-l 
-7i^;MfA-6 - (2-tijy)U*J/) } ^^v^T-thTi h" ( ft 
M^§- 13) C^fil 

(1) (4R, 5S) - 5- { 1 - is * V - 4 - (2-t'Jy** + ->) 7" 

- 3- (N — t - + - 2, 2-y^*-4-7i 

= *^f;^**';'Ji?> (*fStt#^ l 3 ) o 

1 2 ( 8 ) K t> H T ir?J * 1 L T ft tl tz ( 4 R , 5 S ) - 5 - {1 

- t - y f- )v v * =f- >v i/ >]/ * * •> - 4 - ( 2 - k 'J s; ;i/ * * •> ) f ;u } - 3 

l^tt'/'JyV (1. 3g v 2. 2 m m o 1 ) £ * ftT C 1 . OtA-lfiOr 
h 7 7' f - ;u T > t - A 7 ;u :* U K f F7tFD77>SI (6. 3ml, 6 
3mmol) (CfcfRL, £iB T" - ttfttt L o K IB & ft * Bt |x ^ ;l/ f *R L , 

as**** h u nt-^it, itffi««LTm6*ifc«»*'> 'J a* 
D7F?77^ - (^dpf- >/itffii?^= 3 / 1 A>e 2 / 1 ) T-!fl*#!S Lfco 
7Jb3>§IST, i£ft ^ U > (10ml) ir * ft * U ;w (0. 38ml 
4 . 4mmol) - 6 0 "C C M t fc . 3 CD $ ft C i? ^ ^ ^ X >V * * v 

Y (0. 62ml, 8. 7mmol) i: Jg ft * ^ U > (0. 6 2ml) (DS^it 

(2 0ml) g^^iTLt. ITiTt, 35 U fifcffl** - 4 0 

•ClZfigLtfrfih'Jif^T^ (9. 5ml, 68mmol) yixt. £ 
ibj&ft £i£ft / U >T-^»? Ls ft®*"?** L tzo fi«H£JlR*«IK± b D 9 

DD*;i/A/»»xf;i/ = l/l. 5 ) t»li-f4ci:J;«t»), 

H ft ft £*J ( 8 7 4 m g , 1R $ 8 8 % ) & ft fc 0 

1H-NMR (CDC13) ; 1. 09-1. 80 (15H, complex) 
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1. 88-2. 09 ( 2 H , m ) s 2. 38-3. 34 ( 4 H , comple 
x), 4. 14-4. 34 (3H, complex). 4. 34-4. 57 (1. 
H, m ) , 6. 53-6. 72 (1H, m ) , 6. 77-6. 93 ( 1 H , m) , 
7. 11-7. 38 (5H, m) , 7. 45-7. 62 (1H, m) , 8. 04 
- 8 . 16 ( 1 H , m ) 

(2) 2 - (5-t-7fJ^*y*;^-il'7;y-6-*^V-2-7i: 
)V - 1 , l«DE'J5*;>-l-0) — N - {2-tKD^v-3-* 

tV-l-7i=JMfA-6 - (2-t'Jy;^*y) } ^S^T-bb^S 
K Hfc£M"S 1 3 ) „ 

(4R, 5 S ) - 5- { 1 * V - 4 - (2-K'J-/**>J/) 7 7^} - 
3 - (N-t-7f ***i'*n"l! = *) - 2, 2-v^-5 L ;i/-4-7x-;i/y 
5 L ;i/tf*-9-V' , ,>v>(867mg, 1. 9mmol) - (9ml) £ 

L, p-hH>X^*>81*Wft ( 7 6 2 mg, 4. 2mmo 1) 5Hl 

y7f;^^i»7U- (2. 5ml) JcUf b 7 t b" D 7 7 > (2. 5ml) 
0 « £ *§? ft £ L , * tf> T £ 5 - t - "7 f- ^ * * v * »t * n ;i/ T X J - 6 - is 
tV-2-7i-^-l, 6 - v t K O - 1 - £ 'J S. V - ffi m (763mg, 

2. 2 m m o 1 ) . 1 - t K n ^ y a > h 'J 7 V-JH /kft tl ( 4 0 2 m g , 
2. 6 m m o 1 ) » 1- (3 - y^f A7 ; y yptr;!/) - 3-xf 

$ F«lf ( 5 0 3 mg, 2. GddoI) litlfN-^A?**^ (0. 
49ml, 4. 4mmol) *IK#in*.fc»x SiCWfiLT-dfttfLfc. £ 
JiSSl«[«»f ^■e#RL < figfnSBTk. 1 0 % ^ x >»*«S**5 J: 

LTlHntSl^y 'J*^^*7A^DVby77^ - (*DD/tWI/A/>* 
>-*=4fl/lfr630/l) » » L fc o d 0 *?5 M £ x ^ x - f - ;u 

<b#t) ( 2 . 3g, JR^ 5 6%) Z'Gtzo 

1H-NMR (CDC13) ; 1 . 52 (9H, s ) s 1. 91-2. 16 (2H, 
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m ) , 2 . 5 4 ( 1 H , 

dt, J = 7 . 2 , 17 

3 . 9 0 ( 1 H , d , J 

13-4. 37 ( 3 H , 

Hz), 6 . 40 ( 1 H 

0 . 9 , 8 . 4 H z ) , 

Hz), 7 . 13-7. 

dd, J = 0 . 9 , 2 . 



dt, J = 7 . 2, 17. 
. 8 H z ) s 2. 97 (2 
=3. 4Hz), 4. 04 
complex), 4. 4 
, d , J = 9 . 4Hz), 
6. 82 (1H, ddd, 
59 (12H, compl 
2. 5. 1Hz), 8. 7 



PCT/JP97/03132 

8Hz), 2. 79 ( 1 H , 

H, d , J = 8. 0Hz) , 
-4.12(lH,m),4 

8 ( 1 H , d , J = 1 5 . 3 

6. 64 (1H, dt, J = 

J = 0 . 9, 5. 1, 7. 1 

ex), 8. 07 (1H, d 
2 ( 1 H , s ) 



(3) ZO'MmmiZti^X (4R, 5S) - 5- {l-#*V-4-(2-tfU 
i> )l * * > ) 7 ?■)),} - 3- (N - t - 7 )l * * -> ii to * - iU ) - 2, 2 - v 

? / — ^ cfi -C m M Ml BR 2 ISOi/iltllt. IS S - t $ fit £E L to - « 

*S/*;i/tf-;Mb£iJ*£o * ©iSS^ c n 6 2 a $ © MM , «T©ft^»t 

fiSfclt^^ftfe ( 2 S , 3R) - 2- t- 7f-J^Jrv*A*-^7;;-3 
- fc K D * v - 4 - * 7 - 1 - 7x-;i/-7 - (2-K»J5?***^) ^7^ 

1H-NMR (CDC1 3) ; 1 . 38 (9H, s), 1. 79-2. 12 (2 
H, complex), 2. 38-2. 81 (4H, complex), 4. 1 
0 (1H, br. s), 4. 18-4. 39 (4H, complex), 5. 0 
3 (1H, d, J = 8 . 4Hz), 6. 69 (1H, dt, J = 0 . 8, 8. 4 
Hz), 6. 85 (1H, m), 7. 10-7. 29 (5H, complex) 
7. 55 (1H, ddd, J=2. 1, 7. 2, 8. 4Hz), 8. 12 (1H 
m ) o 

(2S, 3S) - 2-t-7f/b*tJ/4A# = *7;y-3-tFD*S/- 
4-;f*7-l-7x-;i/-7 - (2-t')y;U^ry) ^ 7 * > 0 
1H-NMR (CDC1 3) ; 1 . 35 (9H, s), 1. 96-2. 12 (2 
H, complex), 2. 44-2. 67 (lH.m), 2. 73-2. 98 
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( 3 H , complex), 3. 83 (1H, b r . d ) , 4. 03 (1H, b 

r. s), 4. 19-4. 43 (3H, complex). 4. 76 ( 1 H , d 

J = 9 . 9 H z ) , 6. 65 ( 1 H , br. d, J = 8 . 3Hz), 6. 83 

(1H, m) , 7. 24-7. 53 (5H, complex). 7. 53 (1H 
ddd, J = 2 . 0, 7. 1, 8. 7Hz), 8. 09 (1H, m) 

'MMM 1 4 : R'=3-^^7i-iK R 2 = * * )V (ittS^^^ 17) ; 1 H 
-NMR (CDC13 ) : 1. 53 (9H, s ) , 2. 20 (3H, s ) , 2. 
32 (3H, s ) , 2. 92 (2H, d , J = 8 . 0 H z ) , 3. 82 (1H, 
d, J = 3 . 5 H z ) , 4. 05 ( 1 H , dd, J=l. 3, 3. 5 H z ) , *4 
31 ( 1 H , d, J = 1 5 . 4 H z ) , 4. 49 (1H, d , J = 1 5 . 4H 
z ) , 4. 65-4. 81 ( 1 H , m ) x 6. 29 (1H, d, J = 9 . 5H 
z ) , 7. 01-7. 12 (2H, complex), 7. 16 (1H, d , J 
= 7. 3Hz), 7. 25-7. 32 (1H, overlapped with 
solvent peak), 7. 36-7. 50 (6H, complex) 
8 . 7 3 ( 1 H , s ) 

HBfeCTl5:R°=3-^DD7xr:;u, R 2 = y ;u ( fbft tl# ^ 1 8 ) ;1H 
-NMR (CDC13 ) : 1 . 5 3 ( 9 H , s), 2. 13 (3H, s), 2 . 
57 ( 1 H , dd, J = 6 . 1, 14. 4Hz), 2 . 71 ( 1 H , dd, J = 
8. 6, 14. 4Hz), 4. 13 ( 1 H , d, J = 4 . 5Hz), 4. 31- 
4. 37 ( 1 H , m), 4. 47 ( 2 H , d, J = 2 . 3, 15. 3Hz), 4 
63-4. 78 (1H, m), 6. 79 (1H, d, J = 8 . 8Hz), 6. 9 
4-7. 00 ( 1 H , m), 7. 12-7. 50 (9H, complex, ov 
erlapped with solvent peak), 7. 43 (1H, 
s ) 

mmm 1 6 ; r'=4-7jmd7i^k r 2 = / ? >\> ut i 5) : 1 

H-NMR (CDC 13 ) ; 1 . 53 (9H, s), 2. 19 (3H, s), 2 
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93 (2H, d, J = 8 . 0 H z ) , 3. 85 (1H, br. s ) , 4 . 02 

(1H, dd, J = 1 . 2Hz), 4. 33 (1H, d, J = 1 5 . 4Hz), 

4. 46 (1H, d , J = 1 5 . 4 H z ) , 4. 62-4. 80 ( 1 H, m) , 

6. 26 (1H, d, J = 9 . 5Hz) , 6. 93-7. 06 ( 2 H, m) , 7 

20-7. 32 ( 5 H , complex), 7. 39-7. 48 (5H, com 

p 1 e x ) , 8. 71 (1H, s) :MS;m/z = 539 ( M + 1 ) 

mmm 17;R'=4-^D7i=;K R'^tf-Jl l 6 ) : 1 H 

-NMR (CDC13) ;1. 52 (9H, s ) , 2. 19 (3H, s ) , 2. 
9 3 (2H, d, J = 7 . 8Hz) , 3. 87 (1H, br. s ) , 4. 02 
(1H, d, J = 1 5 . 4Hz), 4. 46 ( 1 H , d, J = 1 5 . 4Hz), 
4. 64-4. 79 (lH.m), 6. 29 (1H, d, J = 9. 4Hz), 7 
17-7. 32 (5H, complex), 7. 39-7. 56 (5H, com 
plex), 8. 72 (1H, s) :MS;m/z = 556 ( M + 1 ) 

%mW 18;R°=3-7;U3rD7x-;K R 2 = {4 - { 4 - / f- frXU V > 
- 1 - )\, ) - 4 - * 7 } 7DtA ( fb £1» S 5 1 0 ) :1 H-NMR (CD 
C13) ; 1 . 53 (9H, s ) , 1. 81-1. 97 ( 3 H , comple 
x), 2, 26-2, 80 (11H, complex), 2. 95 ( 2 H , d, 
J = 7 . 6Hz), 3. 41 (2H, br. dd), 3. 57 (2H, br, d 
d), 4. 08 (1H, br, d), 4. 35 (1H, d, J = 1 5 . 4Hz) 
4. 45 (1H, d, J = 1 5 . 4Hz), 4. 65 (1H, m), 6. 59 
( 1 H , br. d), 6. 87-7. 51 (3H, complex), 8. 72 
( 1 H , s ) 

19;R , = 2- 7;^D7^A > R 2 =p<:MM{b&M^20) ; 1 
H-NMR (CDC13) ; 1 . 53 (9H, s), 2. 25 (3H, s), 2 
53 (1H, dd, J = 4 . 7, 14. 3Hz), 3. 20 (lH.m), 3. 
93 (1H, dd, J = 4 . 6, 6. 3Hz), 4. 10-4. 58 (3H, c 
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o m p 1 e x ) , 4. 70 
J = 9. 5 H z ) , 6. 7 
43 (9H, comple 



-4. 90 (1H, n) , 
5 (0. 5H, d, J = 7 
x ) 



PCT/JP97/03132 

6. 47 (0. 5 H , d, 
. 9Hz), 6. 97-7. 



ni&W 2 0 ; R , = 3- 7*tD-4-tFDJfy7i-)K R 2 = * * )\> (<t& 
Iff 1 9) : 1H-NMR (CDC13) ; 1. 53 (9H, m ) , 2 . 2 0 
(3H, s ) , 2. 86 (2H, d, J = 7 . 8Hz), 3. 93 (1H, br. 
s), 4. 05 (1H, br. s ) , 4. 31 (1H, d, J = 1 5. 4 H z ) , 
4. 41 (1H, d, J = 1 5. 2 H z ) , 4. 62-4. 76 ( 1 H, m ) , 
6. 45-7. 00 (5H, complex), 7. 38-7. 50 (6H, c 
omplex), 8. 68 (1H, br. s) :MS;m/z = 555 (M + 
1 ) 



mmm2 1 ■, R a = y r * = ^ h * ub^s^ 1 4 ) 
nmm 1 <r> (i) ~ (2) izfdm^tz/jttitmmnuftzn ^x, 

* * it ftl&J 1 b X 3 - t - 7 f" )\> * * i/ 13 * - )l T 5. J - 1, 2 - 5? t K 
fc&»*ffl<-^ # & Sri £r 2 -<+ , R l W7x.-K. R 3 #t 

- X # U % , Y # $ * > Z A* ^ ^ U > , R 0 il R 2 A 5 I- C SB 8 $ ft & 

*ft*i(ii)ofl3ftlfcft6j«bfco ft, <b#5Uiii)<0<tcr*ni, » £ * * * * 
g wtitf & « it ¥ a ( 1 1 )©<b o totttt * w t c * t = 

R°=7xn;K R 2 = ^ h *v (fb£»5§ 14) ;1 H-NMR (CDC13 
) ; 1 . 54 (9H, s ) , 2. 92 (2H, d, J = 8 . 1 H z ) , 3. 34 
( 1 H , d, J = 4 . 5Hz)s 3. 72 (3H, s ) > 4. 07-4. 14 
(1H, m) s 4. 26 (1H, d, J = 1 5 . 1Hz), 4. 39 ( 1 H , d , 
J = 1 5 . 1 H z ) „ 4. 53-4. 68 (1H, m ) , 6. 52 (1H, d, 
J = 9 . 2Hz), 7. 13 ( 1 H , s ) , 7. 14-7. 53 ( 1 1 H , co 
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m p 1 e x ) , 8. 23 ( 1 H , s) :MS;m/z = 537 ( M + 1 ) 



%mm 2 2-34 

5, nfo-tZ>T)\>?-)\,<D®.tt l iili&{z& t) R '#7 x^;k R 3 # 1 - * 
> ft )l X - )V , X # Jg* , Y # g ^ s z # * U > , R 0 *S «t V R 2 # W T iz /T> t 

S"Cfe-5^b^^(i)ofb^^*^fi£bfeo fc*a(i)©fc&»©fcttttfcfii few 

fsM 22 (1) : R " = 7 i - ;k R 2 =3-7x-/u:7Dt:,il/(<b£M*?3 
9) ; 1 H-NMR (CDC13) : 1. 53 ( 9 H , s ) , 1. 83-2. 0 
0 (2H, m) , 2. 59-2. 82 (4H, complex), 2. 91-3. 
02 (1H, dd, J = 7 . 8, 14. 1 H z ) , 3. 13-3. 25 (1H, 
dd, J = 7 . 8, 14. 1 H z ) > 4. 47 ( 2 H , b r . d ) , 5. 22- 
5. 33 (lH.ni)> 6. 47 (1H, br. d, J = 6 . 6 H z ) , 7. 0 
0-7. 50 (16H, complex, overlapped with s 
olvent peak), 8. 72 (1H, s) 

nmm2 2 (2) : r 0 = 7 x n * , r * = 2 - 7 ^-)v^^->v ( ft; & * * * 4 

1) ;1 H-NMR (CDC13) : 1. 53 ( 9 H , S ) , 2. 85-3. 2 

0 (4H, complex), 4. 47 (2H, br. d ) , 5. 27 (1H, 

m) , 6. 47 ( 1 H , br. d, J = 6 . 2 H z ) , 6. 95-7. 50 (1 
6H, complex), 8. 72 (1H, s) 

ffeMffl 2 3 : R°=7x — R 2 = 7^;U (ft&M^ 4 3 ) ; 1 H - N M R ( C 

DC13) : 0 . 92 (3H, t , J = 7 . 1Hz), 1. 2 2-1. 43 (2 

H , m), 1. 47-1. 65 (2H,m), 1. 54 ( 9 H , s), 2. 61 

- 2 . 83 (2H, m), 2. 99 (1H, dd, J = 7 . 8, 14. 0 H z ) , 

3. 21 ( 1 H , dd, J = 5 . 3, 14. 1Hz), 4. 48 (2H, d, J 

= 1 . 3Hz) 5. 21-5. 34 (1H, m), 6. 50 (1H, d, J = 6 . 
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5 H z ) , 7 . 0 1 ~ 
s ) o MS : m / z = 
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7. 54 (11H, complex), 8. 71 (1H, 
5 6 1 (M + 1 ) 



mmm 24 : r o =r 2 = 7x-;i, attt®^^ 4 5 ) ;i h-nmr (cdci 

3) : 1 . 55 (9H, s ) , 3. 16 (1H, dd, J = 8. 7, 14. 2H 
z ) , 3. 38 (1H, dd, J = 5. 1, 14. 2Hz) , 4. 42 (2H, 
s ) , 5. 13 (1H, ddd, J = 5. 1, 6. 4, 8. 7 H z ) , 6. 72 
(1H, d, J = 6. 4 H z ) , 7. 00-7. 70 (14H, comple 
x ) , 7. 93-8. 03 ( 2 H , m) , 8. 67 (1H, s) ;MS:m/z 
= 5 8 1 (M + 1 ) 

nmm2 5 :R' = 7i-A, R 2 = 3 - * ;i/ * -> 7 □ f ;u ( it 4 7 ) 

; 1 H-NMR (CD30D) : 1. 34 (1. 5H, s ) , 1. 36 (1. 5 
H, s ) , 1. 49 (3H, s ) , 1. 51 (3H, s ) , 1. 60-2. 00 

(2H, m) , 2. 24-3. 24 (6H, complex), 4. 10-4. 
29 (1H, m ) , 4. 38-4. 68 (2H, complex), 6. 8 0- 
7. 56 (1 OH, complex), 8. 43-8. 63 ( 1 H , m) ; MS 

:m/z = 589 (M-H) 

6 : R'=3-7**D7z-JK R ! = 3 - i ^yi'^^i^D t 
/U ( ft £ M ^ 5 3 ) ;1 H-NMR (CDC13) : 1. 25 (3H, t, J 
= 7. 1Hz), 1. 54 (9H, s), 1. 92 (2H, quint, J = 7 
1Hz), 2. 34 (2H, t, J = 7. 1Hz), 2. 81 (1H, t, J = 
7. 1Hz), 2. 82 (1H, t, J = 7 . 3Hz), 2. 97 (1H, dd 
J=9. 1, 14. 0Hz), 3. 22 (1H, dd, J=5. 3, 14. 1H 
z), 4. 12 (2H, q, J = 7 . 2Hz), 4. 49 (2H, s), 5. 1 
6-5. 28 (1H, m), 6. 62 (1H, d, J = 6 . 2Hz), 6. 78 
-6. 99 (3H, m), 7. 16-7. 29 (2H, m), 7. 43-7. 5 
0 (5H,m), 8. 71 (1H. s) ; I R ( K B r ) : 3 4 1 0, 2990 

92 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

1727, 1655, 1510, 1490, 1369, 1250, 1152cm 
-l;MS:m/z = 58 1 (M + H-56) 



nmm 2 7 ; 2 - (5-t-7f*** ? /**#-fl/7u-6-#*v-2- 

7 x - ;w - 1 , 6-^t|--Dt'j;y>-l-^H — N - { 2 , 3 7 - 

6 - ( 2 - * + V - 1 , 2-ytNt'Jy>-l-^H - l- 7i-^Mf 
71/ } ^v^T-fehT^K ( fb £ 4» # 5 7 2 ) • „ 

7 ;nf > £ H £l T 1= 2 - (5-t-:/^;i/:**^:fc;i/tf-;i'7i/-6-;a-* 
7-2-7x-il/-l, 6-y'kFDtiJiy/-l-i'Jl/) — N — { 2 - fc K 
D*S/-3-**V-6- ( 2 - * * V - K 2 - y t F P t 'J y / - l - ^ 

- i- 7i^iMf*} A^y*7tF7; F (1 1 5rag, 0. 18mm 
o 1 ) Sy/f;«**^ry F (2ml) £ U 1 - (3-y^^7;7 
7Dt*) -3-if fl/**#y-f ? Klil (1 03mg, 0. 54mmo 
l)*>*«tVhU7^*Pttltir";y-«>A(17mgs 0. lmmol) MA 
T 3 . 5 MM bfco R(6»**»ttx^;uT?#«i L, fcffl** <t VteWAffi 
*tiM(lLt t till h U A *ffiHl/T«?>ft 

tMJy'JMl^^^DVU'v;^ - (^DD*i^/^/-^=3 

o/i) x-mmLtz&. ^*y>zn\z.T®fcztf&z*£tz 0 tiiiiimfrzi&mt 

* Z t \Z «fc *> , g *J ft; £fc ( 9 6 m g , IR^8 3%) &(ft. 
IH-NMR (CDC13) ;1. 60 (9H, s ) , 1. 99 (2H, qui 
nt, J = 7 . 0Hz) , 2. 43 (1H, dt, J = 7 . 0, 18. 1 H z ) , 
2. 74 (1H, dt, J = 7 . 0, 18. 1 H z ) % 2. 97 ( 1 H , d, J 
= 7. 8Hz) , 3. 88 (1H, q, J = 7 . 0Hz) , 4. 03-4. 18 
(2H, complex), 4. 41 (2H, d, J = 3 . 3 H z ) * 4. 62 
(1H, q, J = 7 . 8Hz) , 6. 16 (1H, dt, J = 1 . 4, 6. 7H 
z ) , 6. 45-6. 54 (1H, m), 6. 70 (1H, d, J = 9 . 5H 
z ) s 7. 13-7. 53 (12H, complex), 8. 68 (1H, s) 
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2 8 ; 2 - ( 5 - t.- - A* * *> * Astf-ZI'T S - 6 - V - 2 - 

7^-^-1, 6 - t/ 1 h d e «; ^ •>* > - i - ■< ju ) — n — { 2 , 3 - v a * v - 

(2"tTU2?;i/**^) - l- 7xz;Mf*) ^ * v Jl> T -te b T 5 h" ( ft £ $&) 
If 74) 0&fiJU 

2 - ( 5 - t - 7" )U * * ^ fs JUX - JUT I /-6-**V- 2 - 7 x - ;i/ - 
1, 6 - i? t K D t 'J ^ * > - 1 - 4 >U ) - N - { 2 - t K D ^ •> - 3 - * V 
-1-7^-^^^^- {2 -W i> JUt* is) } A*y^7tl>7; F (82 
3 m g , 1. 28mmol) £ v f- ;U 7, ^ * * -> 1' (0. 46ml) (:: L , 

1- (3- , ;/f^7?-'7DKA') -3-if J^;Hy^ ; h'Mfii (74 

0 m g , 3. 85raraol) ii J;U h U 7 DSflt 'J y-^A ( 1 2 3 . 6 
mg, 0. 6 4 mm o 1 ) * ilU A T 1 . 5 m IBIifttt b fc 0 S rfc * & it x » 

( $ a d * )U u / Mxf- /i/ = 2 / 1 a» h l / 1 ) tiWltt, yxfiu- 
^ £ flu XT Hi* ffi ill E <* & * IR * 4 - i: £ «t t) , smu^m 

(401mg, JR¥49%) 

1 H-NMR (CDC13 ) : 1 . 52 ( 9 H , s ) , 2. 07 (2H, qui 
nt, J = 6. 5Hz), 2. 75-3. 29 ( 4 H , complex), 4. 
30 ( 2 H , t, J = 6 . 5Hz), 4. 41-4. 53 (2H, m) , 5. 2 

2- 5. 38 (1H, m) , 6. 63 ( 1 H , d, J = 6. 6Hz), 6. 69 
(1H, dt, J = 1 . 0, 8. 4 H z ) , 6. 84 (1H, ddd, J = 1 . 
0, 5. 1, 7. 1 H z ) , 6. 94-7. 50 ( 1 1 H , complex), 
7. 55 ( 1 H , ddd, J = 2 . 0, 7. 1, 8. 4Hz), 8. 10 ( 1 H , 
ddd, J = 1 . 0, 2. 0, 5. 1Hz), 8. 71 ( 1 H , s ) ;MS:m 
/z = 640 (M+l) 

HflfctfiJ 29;R'=3-/f^7i-JK R 2 = * * )U (<b&*J#* 5 9 ) : 1 H 
-NMR (CDC13 ) : 1 . 54 (9H, s), 2. 29 (3H, s), 2. 
33 (3H, s), 2. 94 (1H, dd, J = 8 . 1, 14. 0Hz), 3. 
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16 (1H, dd, J = 5 . 4, 14. 0 H z ) , 4. 49 (2H, s ) , 5 . 
21 (1H, ddd, J = 5 . 4, 6. 1, 8. 1 H z ) , 6. 48 ( 1 H , d, 
J = 6 . 1 H z ) , 6. 79-7. 63 (10H, complex)* 8. 71 
( 1 H , s ) 

30;R°=3-^DD7x^;K R^^f^ (ft&ftSf 6 1) :1 H 
-NMR (CDC13 ) ; 1 . 54 (9H, s ) % 2. 35 (3H, s ) , 2. 
94 ( 1 H , dd, J = 8 . 2, 14. 1 H z ) , 3. 21 ( 1 H , dd, J = 
5. 1, 14. 1Hz) , 4. 47 (2H, s ) „ 5. 17 (1H, ddd, J 
= 5. 1, 6. 3, 8. 2 H z ) v 6. 63 (1H, d , J = 6. 3Hz) , 6. 
89-7. 05 ( 1 H, n) , 7. 11 ( 1 H , s ) , 7. 15-7. 24 (3 
H, m) , 7. 24-7. 59 (5H, m) , 8. 72 (1H, s) 

HSfSffl 3 1 :R°=4-7;U:*D7xn;K R 2 = * )l (ftftiff 5 5) t H 
— NMR (CDC13) ;1. 54 ( 9 H , s ) , 2. 34 (3H, s ) , 2. 
96 ( 1 H , dd, J=7. 8, 14. 1Hz) , 3. 13-3. 37 ( 1 H , 
m) , 4. 48 (2H, s ) , 5. 15-5. 27 (1H, m ) % 6. 50 (1 
H, d, J = 6 . 6 H z ) , 6. 83-7. 58 (10H, complex), 
8. 72 (1H, br, s ) :MS;m/z = 536 (M+l) 

nmm 32 ; r'=4-;?dd7i-;k r 2 = (<b£M 3- 5 7 ) :i h 

-NMR (CDC13 ) ; 1 . 54 (9H, s ) , 2. 34 (3H, s ) , 2. 
94 (1H, dd, J = 7 . 9, 14. 1 H z ) , 3. 21 (1H, dd, J = 
5. 3, 14. 1 H z ) , 4. 48 (2H, s ) , 5. 13-5. 25 (1H, 
m) , 6. 55 (1H, d, J = 6. 6Hz) , 6. 97-7. 27 (5H, c 
o m p 1 e x ) , 7. 31-7. 56 (5H, complex), 8. 72 (1 
H, br. s) : I R (KBr) ; 3 4 0 0 , 1718, 1658, 1509, 
1490, 1414, 1389, 1365, 1250, 1219, 1150. 1 
082cm-l;MS:m/z = 5 54 (M+l) 
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gffff 3 3 ;R'=3-7WD7xZA, R 2 = {4 - (4-^K^j;> 
- 4 _ * * v } 7D« Hb £ M ^ 6 8 ) : 1 H-NMR (CD 
C13) ; 1 . 53 (9H, s ) , 1 . 85-2. 05 (2H, comple 
x ) , 2. 27-2. 50 (9H, complex), 2. 75-3. 27 (4 
H, complex), 3. 43-3. 65 ( 4 H , complex), 4. 5 

0 ( 2 H , s ) , 5. 10 ( 1 H , m) s 6 . 78-7. 02 ( 4 H , comp 
lex), 7. 16-7. 35 (2H, overlapped with so 
lvent peak), 7. 40-7. 54 (5H, complex), 8. 
7 0 ( 1 H , s ) 

HJSSff 3 4;R'=2-7^D7x-;K R'=**;i/(fc6»#¥63) : 1 
H-NMR (CDC13) ; 1 . 54 ( 9 H , s), 2. 38 ( ( 3 H , s), 
3. 21 (2H, br. d), 4. 50 (2H, s ) , 5. 41 ( 1 H , d d , 
J = 5 . 8, 7. 0Hz), 6. 46 ( 1 H , d, J = 7 . 0Hz), 6. 90 
-7. 27 (4H, complex), 7. 48 ( 1 H , s ) 

^Sfeff 3 5 ; <fc£*J*3 6 6 0)&m 

'>***n;K X#g£, Y*«£*. Z # / * 1/ > , R'^x-i^ R** 1 ^ 
h*->»-C»*J:5fcfc£5UI>0>fcft* Mb£M^t 6 6 ) ft^BRLfe. 

1 H-NMR (CDC13 ) ; 1 . 56 (9H, s), 2. 51-3. 33 (2 
H, m), 3. 65-3. 89 ( 3 H , m), 4. 21-5. 50 ( 3 H , cc 
omplex), 6. 36-6. 60 (1H, m), 6. 98-7. 52 (11 
H , complex), 8. 12-8. 27 ( 1 H , m ) ; M S : m / z = 5 3 
5 ( M + 1 ) 

nmm 36-49 
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nmm 1 <*> (4) t:jB«ufcsai:H»©*fr*^^"c- ft*a(i)-e***i*- 

3 6 : R»=3-7;^D-4-t FD*'>7i-;K R 2 =^^^ ( ft & 
Iff 5 0) ; 1 H-NMR (CD3 OD) : 2 . 23-2. 39 ( 3 H , m ) , 
3. 12-3. 65 ( 2 H , m) % 4. 48-5. 12 (3H, comple 
x ) % 6. 68-7. 04 ( 3 H , m) , 7. 22-7. 90 (6H, comp 
lex) 

-%mW 37 ;R0 = 7i-;K R2 = 7"f;i «t6»if4 4) : 1 H — N M R 
(CDC13) ; 0 . 86 (3H, t, J = 6 . 9 H z ) v 1. 17-1. 58 
(4H, m) , 2. 40-2. 78 ( 2 H , m) , 2. 80-3. 18 (2H, 

m ) , 4. 30-4. 80 ( 2 H , m), 5. 12-5. 53 ( 1 H , m ) > 6. 

84-7. 82 (1 1H, complex) :MS;m/z = 461 ( M + 1 ) 

mmm 38 ; R0 = R2 = 7x=A (ftS»S^46) : 1 H-NMR (CDC 
13) ;3. 16 ( 1 H , dd, J = 8 . 5, 14. 2 H z ) » 3. 38 (1H, 
dd, J = 5 . 1, 14. 2 H z ) , 3. 98 (2H, b r . s) s 4. 42 
( 2 H , s ) , 5. 17 ( 1 H , ddd, J = 5 . 1, 6. 3, 8. 5Hz), 
6. 88 (1H, d, J=6. 3Hz)s 7. 08-7. 72 (14H, com 
plex), 7. 9 4 - 8. 0 5 ( 2 H , m ) :MS;m/z = 481 (M + 
1 ) 

nmW 39]R'=7i-)K R 2 = 3 -7 i=*7DK* (ft£$l#^ 4 0 ) : 
MS;m/z = 56 0 ( M + 1 ) 

40 ;R'=7i-;K R 2 = 2 - 7 x - ( ft 6Uff 4 2) : M 
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mmm 4 1 : R °= 7 x r ! =3-*a#*->7di;a Hb&M S 4 8 ) 
; 1 H-NMR (CD3 0D) : 1. 73-2. 05 ( 1 1 H, comple 
x ) , 2 . 15-3. 25 (6H, complex), 3. 95-4. 72 (3 
H, complex), 7. 05-7. 65 ( 1 1 H , complex) ; MS 
:m/z = 491 (M+l) 

MMM 4 2 : R«=3-7;i'*n7x^;K R ! = 3 - i Ky*)^-^7D t 
;u ( ih ft m $ ~J 5 4 ) ;1 H-NMR (DMSO-d6)) : 1 . 1 7 ( 3 H , 
t, J = 7 . 1Hz) , 1. 72 (2H, quint, J = 7. 2Hz), 2. 
31 (2H, t, J = 7. 4 H z ) , 2. 62-2. 90 (3H, m) , 3. 1 

0 (1H, dd, J=4. 5, 13. 9 H z ) , 4. 05 (2H, q, J = 7. 

1 H z ) , 4. 36 (1H, d, J=16. 5 H z ) , 4. 42 (1H, d, J 
= 16. 5 H z ) , 4. 82-4. 93 ( 1 H, m) , 6. 86-7. 10 (3 
H , m ) , 7. 21-7. 65 ( 7 H , m ) , 9. 01 ( 1 H , d , J = 6 . 6 
Hz) ; I R (KB r) : 3700-2400, 1683, 1646, 1540, 
1373, 1250, ll80cm-l;MS:m/z = 537 (M+l) 

HM 4 3 :R°=7xn;i/, R 2 = 3 - ( 2 - K D 'J )l * * «> ) 7 D £ ;u ( ft & 
Hff7 5) ;1 H-NMR (DMSO-d6) : 1. 94 (2H, quint, 
J = 6. 7Hz), 2. 58-3. 20 (4H, complex), 4. 27 
(2H, t, J = 6. 7Hz), 4. 44 (1H, br. s), 4. 45 (1H, 
br. s), 4. 88-5. 01 (lH,m), 6. 78-6. 94 ( 1 H, 
m), 6. 96-7. 08 (1H, m), 7. 08-7. 70 (11H, com 
plex), 7. 70-7. 86 (1H, m), 8. 10-8. 20 (1H, 
m) , 8. 90-9. 05 ( 1 H, m) ;MS:m/z = 540 (M+l) 

S?Jte0i| 4 4 : R °= 3 - * ?)17 x - ;k R ! =Xf ;V (ft6«t^6 0) ;1 H 
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-NMR (D M S 0 - d 6 ) : 2 . 09 

2. 72 ( 1 H , dd, J = 9 . 0, 1 

J = 4 . 8, 13. 8 H z ) , 4 . 41 
ith solvent peak), 

82-7. 24 (4H, m) , 7. 25 
H, d, J = 6 . 2Hz) 



PCT/JP97/03132 

-2. 36 (6H, complex) , 

3. 8Hz) , 3. 02 ( 1 H , dd, 
(2 H, s, overlapped w 

4. 73-4. 94 ( 1 H , m ) % 6. 
-7. 68 ( 5 H , m) , 8. 94 (1 



*»«45 :R , = 3- <'DD7iz;K R 2 = f- ;i/ Ut £ M 5" 6 2 ) ; 1 H 

— NMR (DMSO-d6) :2. 07-2. 34 (3H, m) , 2. 75 (1 
H , dd, J = 9 . 3, 14. 0Hz), 3. 09 (1H, dd, J = 4 . 7, 
14. 0 H z ) , 3. 80-5. 30 (3H, complex, overlap 
ped with solvent peak), 6. 96-7. 80 (9H, 
complex), 9. 04 (1H, d, J = 6 . 3Hz) 

mmm 46 : R°=4-^DD7 R 2 = / (it&®%^ 58) ; l H 

— NMR (DMSO-d6) : 2 . 24 (3H, s ) , 2. 74 (1H, dd, 
J = 9 . 2, 13. 9 H z ) , 3. 07 (1H, dd, J = 4 . 7, 13. 9H 
z ) , 4. 40 (2H, s ) s 4. 10-5. 20 (4H, complex), 
7. 10-7. 64 (10H, complex), 8. 97 (1H, d, J = 6 
6Hz) ;MS:m/z=454(M+l) 

47 : R'M-^^D?;-^, R 2 =*:^l/(fl:£M^5 6) ;1 
H-NMR (DMSO-d6) : 2 . 23 (3H, s ) , 2. 74 (1H, dd 
J = 9 . 0, 13. 9Hz), 3. 06 ( 1 H , dd, J = 4 . 9, 13. 9H 
z), 4. 40 (2H, overlapped with solvent p 
eak), 4. 74-4. 90 (1H, overlappedwith so] 
vent peak), 6. 88-7. 66 (10H, complex), 8. 
95 (1H, d, J = 6. 4Hz) ;MS:m/z = 437 (M + 1 ) 
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H MS 01 4 8 :R'=3-7iMD7i-JK R : = {4 - (4-^fil/t^7y> 
— 1 — ) - 4 - * * V } 7DtA (ffc^«f^69) ;MS :m/z = 69 
1 ( M + 1 ) 

^»i49 ; R"=2-7;^D7xrjK R 2 = * f- * ( ft # 9 6 4 ) : 1 
H-NMR (CDC13) ; 2 . 23 (3H, s ) , 2. 86 ( 1 H , d d , J 
= 8. 2, 13. 8Hz) > 4. 42 (2H, s ) , 4. 88-4. 95 ( 1 H, 
m) s 7. 01-7. 62 (9H, complex), 8. 96 (1H, d, J 
= 6 . 5 H z ) 

nmm 5 0 

^MMIO (4) CBIILfcJErSjfcBttCltftfcrroT, ft ¥ S ( i )"C * $ ft 6 , 

*j & t % r 3 # 1 - f * >v # * ;i/ # - )\,mo ft & m * v&wn T % $ t- «t 0 * r 

3 #M. R'#7x = /K X^I*, YffBJlU ZAMf I'/, R " # 7 x = » £ , 
R 2 2>M h * & -5 <fc o & ft¥a(I)©ftft* (fU«^6 7) ©WHit * 

E£ i»5 £ ri fiJt L /t o 

1 H-NMR (CDC13 ) : 2 . 95 (1H, dd, J = 8 . 2, 14. 1H 
z ) % 3. 16 ( 1 H , dd, J = 5 . 7, 14. 1Hz) , 3. 84 (3H, 
s ) % 4. 43 ( 2 H , s), 5. 18-5. 35 ( 1 H , m) , 6. 47-6. 
60 ( 1 H , m) , 7. 08-7. 53 ( 1 1 H , complex), 8. 59 
( 1 H , d, J = 7 . 1Hz), 9. 17 ( 2 H , br. s) ;MS:m/z = 
4 3 5 ( M + 1 ) 

nmm 5 1 

2 - ( b - T i S - 6 - * * V - 2-7i-)l/-l, 6 - y t FD t ^ ; v >- 
1 - -f ;iO — N — {2, 3-S?**V-l- (3-7**071 = *) ^ * * } 
h 7 I Y (ft6*J*^ 5 2 ) Jg»Jg©ftl*tt. KTOID I- ff o fc . 

(1) 2 - (5-t-7fJ^*yji** = Jl7;7-6-**V-2-7i = 

too 
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)V - 1 , 6->/tFDt'J = y>-l-<il) - N - { 1 - (3-7;i/t07x 
- ^ ) ;i/-2-bFD^y-3-t + v} 7f ;i/7t h 7 ^ K ( it £ ft # "j 
8 ) o 

3 - t -7 2 , 2-y^f-;W-5 - (l-t*Vxf 

» ) - 4 - (3-7i^D7i-A) / 5"- ;i/ * ^ V U v > (17. 9 4 g , 5 
1. lmmol) £ x * y - A- (1 80ml) \z mm b , p - hM>7J^> 
fig • 1 7.k*aft (10. 7 g, 56, 2 mm o 1 ) fcilU^MrlBlfltttTfciua&ffl 
Mb to R^S»M*BE««LT»e>ftfc»iS*50^fc;fc^^"Crt$:t<>7• (2 
mmHg) "T?l£*-f «fc 2-757-1- (3-7AtD7i-;H - 

3-tl J Dt'/-4-** , M>*>' p-Ml/x>a;i/;!i>Sig<z>ffififc,S (2 
1. 5g) bTilffco z ©I#l4!!t:i!!tS$i< ftCiftKftCft 

b fc o 

5t©R*"C» e> nfeffl* (2 i. 5 g ) *itf5-t-r^***^*/i'* = * 

7; 7-6 - * V - 2-7x~;u- 1 , 6 - ^ t K D - 1 - t >J 5 '>* - A fit ffij 
(1. 4 2 g , 4. 14nool) |y/f**AA75F (3 1 lffll) C* 

iU 1- (3-5?^f -3-xf;i*;^i/< ; HSSfii 

(12. 7 g , 66. 4 m m o 1 ) , 1 — t K O + •> ^ > V h U 7 7 - ^ 1 fil 

ft (1 0. 2 g , 66. 4mm6 1) V 4 - ^ f 'J > (7. 6ml, 

6 6. 4mmol) £ * ft T 13 - © AI £ JO * £ & , -«*I}$Lt. Slt^ 

wfifflAjg*-?***}* bfc. * a *ao at «*Lfc a, 

^77-< - (*pD**A/y*;-*= 8 0 / 2 0 - 6 5/ 3 5 ) T! SIS L , 
§ 8Mb (18. 7 g , 1R^68%) Zntz* 

1 H-NMR ; 1 . 53 (9H, s ) , 2. 21 (3H, s ) , 2. 97 (2H, 
d , J = 8. 0 H z ) , 4. 04 ( 1 H , d, J = 1 . 4Hz), 4. 32 (1 
H, d, J = 1 5 . 4Hz), 4. 48 (1H, d, J = 1 5 . 4Hz), 4. 
67-4. 82 (1H, m), 6. 351H, d, J = 9 . 4 H z ) , 6. 88 
-7. 08 (3H, complex), 7, 24-7, 48 (7H, overl 
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apped with solvent peak) , 8. 72 (1H, s) 
&s ± IS T" m O fc 3 - t - y f- )\, * * -> * )l * - » - 2 , 2-y^f^-5- 
- 4- (3-7^D7i-*) ^;^*^V'Jy> 
(ifi»i?8) l± & CD 75 i£ C <fc -3 t 6 ft . 

R. Nishizawa^tiDJ. Med. Chem. , 20 (4), 51 
0-5 15. C«#jSftfcJ&8tK:ffcVK 7th7U-VD>|l!|i^T;^J;tF3 

*ft 51 #M < I^il^^ *s«fctf7S>'aE©R«»£fc£frd£fci::«fc&8fc 
3-7**D7x = *75 = */tll!l«!:UT3-7U-2-t HP*'/-4- 
( 3 - 7 d 7 x tOS-TS/itt-T*? 4 *^^*^ 
*-;Ht«iLfei, N, 0 - V A 3- )l t K D * 5 > i:il#0S&&fi*S 

H D + >> - 4 - (3-7)^D7i-)H SSBt-N, O-y^f^t HD*y;i 

19^67^*2, 2 -i? * h *->7o (ttlftfflp- h ;w i > 7x A 

* > MS £ -f -5 c i: ir £ ») , ' 3 - t - 7f- * J' * = ^ - 2 , 2-v^ 

^ 71/ - 5 - (N-^*y-N-yfJH - 4- (3-7^^D7x^;V) * 

f v y v > a 5 & ^ c m h ft fc o 
m e>titz**w y y >*fflaa«»« 1 © ( 1 ) ^©siii:* tt> 

*«ffi*«t«f to 7- y ^^-;n(Kjaa*ff a aiaD iw® 3 

- t - 7? toft -to - 2 , 2 - yyf*-5 - (l-t^Vif^) 

- 4 - (3-7J^D7i:;H /■ =S- )V * * V V* y •>* > * £ 1" 5 c £ ifi t § 7c o 

(2) 2 - (5-t-7f;^ + , /*/l'#-A7^-6-t*V-2-7i- 
;V - 1 , 6-yth*nt'J~y>-l-^b) - N - {2, 3 - v # * V - 1 - 

(3-7;^D7i-iH 7'f ^7t f 7 ; F ( ft £ M £ 5 1 ) o 

Hfty ^ U > ( 5 6 6 ml) ?.at-tifct*^ y ;M 5 . 0 

6ml, 58. 0 m m o 1 ) £ in * T - 7 5 *C tl ft® L tz „ £ © & rS I- v * » 
2 ;i/ * * v H (5. 49 ml, 77. 4mmol) SITLfc^ 2 - ( 5 - t 
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-7*-fr**i'lJfr#-)i'7'K;-6-**V-2-7x-=-n'- 1. , 6 - */ b Y 
d b y ^ v > - l - 4 * ) — n — {l - (3-7;n*-D7x-n>) * ;u - 2 - 

tFD*y-3-*JfV} 7fJb7th7;F (20. 8g, 38. 7mmo 
1) 0«{b.* * 1/ (900ml) l^tiTlfc. 2 0 M)xf 

A7;>(21. 6ral, l55mmol) fcfiMrt C*>" L fet, Sifc*» 

* ISit ft bfeo EMM* l o%*x> «*«**>«»: 

A/»»xf- 71/ =2 0/1-9/1) T'^SiLs Ifift^t (2 4. 0 g, JK$ 

5 8 % ) & n tz o 

1H-NMR (CDC13 ) ; 1 . 54 (9H, s), 2. 34 (3H, s ) % 2 
96 (1H, d d , J = 7 . 8, 14. 1 H z ) > 3. 13-3. 37 (1H, 
m) , 4. 48 ( 2 H , s ) > 5. 15-5. 27 (1H, n) , 6. 50 (1 

H , d, J = 6 . 6 H z ) , 6. 83-7. 55 ( 1 1 H , complex), 
8. 67-8. 77 (1H, m) :MS;m/z = 537 (M+l) 

(3) 2 - (5-7U-6-**V-2-7i-*-l, 6-vtKDf'J 

* 9 > - 1 - <( )V ) - N - {1- (3-7;^D7i-A) * 9 )i> - 2 , 3 - V 

V} 7f^7th7U 5 2 ) i£fi£i£o 

2 - (5-t-7f Jbttyi)J^-il'7;;-6-**V-2-7i-)l'- 

I, 6 - «>* b K D b ij * V y - 1 - -f 71/ ) - N - {1- (3-7 7UtfD7xX 
71/) )V - 2 , 3 - * * V } 7f L 7l/Z-th7'^K (24. Og, 44. 7m 
mol)*4«^*fli**/l, 4 - vtf *17- (9ml, 36. 2mmo 

8c yi^ fl/i-f ^sini. «f as LfcHtt£ ««-r **£ «t *) » H«Mbftto 

(21. 1 g, *$9 9%) ^§to 

1H-NMR (DMSO-d6) ; 2 . 24 ( 3 H , s ) > 2. 78 (1H, dd 
J=9. 1, 13. 9 H z ) , 3. 11 (1H, dd, J = 4 . 7, 13. 9H 
z ) , 4. 40 ( 2 H , br. s ) > 4. 79-4. 92 (1H, m), 6. 9 
3-7. 09 (3 H, complex, overlapped with 1H) 

103 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

7. 20-7. 65 ( 7 H, complex, overlapped with 

1 H ) , 9. 06 (1H, d, J = 6. 5) :MS;m/z = 437 (M + 
1 ) 



nmm 5 2 

2 - (5-7^y-6-tf*V-2-7x-;i/-l, 6-^th'Dt'J^x>- 
1 - 1* 71/ ) — N - {2, 3-5?** V - 6- ( 4 - * )V * 'J > - 4- 4 )l ) - 1 - 
7x-iMf^}A*->^7^7U- (ft6»l?7 1) 2 ttKttOfcfifctt, 
W T O » & C fif o fc . 

(1) 2 - (5-t-^fiU*y^^-^7;y-6-* + V- 2- 7jr 
;i/ - 1 , 6-ytFDt'J;y>-lM;H — N — (2R, 3 S ) - { 2 - t 

H 0*^-3-** V - 6- (4- J E^*'J>-4-'f;U) - l- 7i=iMf 
;u ) ^ * v ;u 7 -b b T 5. b" • Y V 7 )i* Df/MAHL ( ft ?? & # *J 1 1 ) o 

( 4 S , 5R) - 3- t- 7'f^tJry*^*-^-2, 2-v^^^-5- 

{4 - (4-^^^'J>-4-^;i/) -l-tJfV7fil/-'!-7i-iMf)l/^ 
JftV'iJy"/ (I 3 0. 3g, 2 7 0 minol) ( 6 7 4 ml) C 

mm L. p-K;i/x>^;i/*>«-l*W«5(5l. 3g, 2 7 0 mmol) ? 
ta*T 6 BSiatt#Tfc:fti»iB«t Lfco S ft jgtt £ ttEiftlfi L T ft b ft It ® Wl (2 
-7^-3-t FD^y-7 - (4-^;u^»;>-4-^;i/) - 4 - t * V - 1 

- y x -;i^:r* > • -JggjJg, -p - h^x>^;U>ii!!ll) «: ¥SI • ISiit 

^©SJ!&^@* c tU : 5-t-7^^^*^*^^-^T=y-6-^^v-2 

- 7 x n ;i/ - l , 6-ytN-l-t'J >Hfc» (60. lg, 174m 
m o 1 ) Sy^fJ^*A7U' (145ml) fiilFf l>7t FD7?y (2 
9 0ml) <Z>jg££ft£&ff 1- (3-y^^7^7Qt*) - 3 -x 
^ ;U ^ # S K Jgtt 16 ( 3 7 . 4 g , 1 9 1 m m o 1 ) , 1-tFDJfyA 
> V b U T V - 7b 1 *«1 «9 ( 2 6 . 6g, 1 7 4 m m o 1 ) *> <fc V 4 - / 9 Jl * 
)V * V > (19. 1ml. 174mmol) % 2K ft T C C tf> IP C ftl X tz '& , 
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$»(6fxf^ (1 500ml) mm t , *^Tth'J7^*Dft» (1 3. 4 
ml, 174mmol) **TLfc.«WLfcHttfcJlfc*-**CJ:t>PI«Mb6 
ft (72. 7gs SI5 6X) mft. 

1 H-NMR (CDC13 ) : 1 . 53 (9H, s ) , 1. 60-1. 76 (1 
H , m) , 1. 77-1. 92 (1H, m) , 2 . 10-2. 60 ( 8 H , co 
m p 1 e x ) , 2. 93-2. 99 ( 2 H , complex), 3. 55 (4H 
t , J = 4 . 6 H z ) , 4. 11 (1H, s ) , 4. 3 3 ( 1 H , d , J = 1 5 
3Hz), 4. 48 (1H, d, J = 1 5 . 3Hz), 4. 63-4. 77 (1 
H, m), 6. 28 ( 1 H , d , J = 9 . 5Hz), 7. 22-7. 34 (6H 
complex), 7. 35-7. 49 (5H, complex), 8. 25 
( 1 H , s ) 

ft, ±&X-ft^c,tltz (4S, 5R) - 3- t - 7f^**^***-*-2 
2-iS*3-fr-b- {4 - ( 4 U >-4--f -l-**V7"f*} - 

4-7*-;i/yf L ;p**-9-\/ , jy>*ISI*##i i ) tt * © A ' & ic «t -3 X ffl 6 ft 

R. NishizawaMay . Med. Chem. , 20 (4) , 51 

o-5i5. $ ntz Jimtu^, l-z> *->\<t ? - >zm&\- ( 2 r , 

3S) - 3-7U-2-tN^y-4-7xr;i-SSSSif, ?©3-7U 

;i>Ti>£«ft©^£K*6£^T8&&1-£c:J:C«fcD, ttfcr* (2R, 3 
S) - 3- t - 7 3- * i/ ft )V # - )\/T K S - 2 - t FD^'>-4-7i-A 

?§6ft£T* K**tts «i«2, 2 - h * v 7 d ««i©p- 
h/l/iy^/^XgM^t^Chl:! 1 ), (4S, 5R) -3-t-7f-;V* 
^v*;i/^^;i/-2, 2 - v ^ - 5 - (N-/l>*J'-N-^f*) - 4 - 
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7 x =. )v * f - )]/ * * v- >J d v y # & £ t ® e> ft fc » 

U htitz* V V y * m 1 © ( 1 ) i'dttffl * 8 K IS X , T )V3 

( 4 S , 5R) - 3 - t - 7*^ ;U # * *> * * * = ^ - 2 , l-Vtl-h-'z- 
{ 4 - (4-^<«/*U>-4-'f;i') -l-3|-^7 7*5 1 ^-4-7x-^^^;i/^ 
* V- V" >J V > £ £fi£ r 3 - t V X ft tz o 

(2) 2 - (5-t-7"f-;U^= J rv*^^--'l/T^y-6-^-^V-2-7x- 
;V - 1 , 6-ytFDtiJ;>y>-l-^0 - N — (2, 3 -*>*** V - 6 - 

(4- J E^*'J>-4--f^) -l-7i=A^f*) -\*y^7tF7U' (ft 
7 0 ) . 

2 - (5-t-r^A**S'**# = *75-/r6-**V-2-7i-*- 
1, 6-ytrDt^y>-l-^;H - N — (2R, 3 S ) - { 2 - t H D 

^yA7tF7; F • h'J7;i/tD|filg (70. 3 m g, 94. lmmol) 
£ i£<b U > (470ml) i> <fc V * -f ;u * * * •> h" (33. 4ml) © 
L. aith'J7JI/*0»l (3. 6 m K 47. Oramol), 

'J v > ( 3 . 8ml, 47. 0 m m o 1 ) ti X V 1 - ( 3 - i> A * >\> T < J 7 
DC^)-3-x*-;w*^#S?-f^HttaJa(5 5. 2g, 2 8 2 m m o 1 ) £ 
Z © d (I X. , 5 0*I»Lft. fflfc;** L U>*ao*.T#RLfc&» 
*S*"CiJE}* Lfc« h 'J * ft«»*il»J U«E 

tttlU B*Hfc£»4»fc. 

c © <b ft li , • 4** < ^oilfi«afiJtS^fflt^fco 
MS:m/z = 632 (M+l) 

(3) 2 - (5-7W-6-**V-2-7i-A-l, 6-ytt-'Dt'J; 
o; > _ ! _ ^ ;u ) _m_ {2, 3-^**V-6- ( 4 - * ;U * »J > - 4- < )\, ) 
-l-7i^JMf^} A^y^7tF7U' (ft^ftff 7 1 ) 2 J£BgJ& 0 

ft0*SKT?8e>ftfc2- (5-t-7f ;^Jr->*;^-^7U-6-tJr 
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v _ 2 -7x-;i,-l J 6 - ->* t h* o t ij ^ s; > - 1 - -f ^ ) - N- (2, 3 - 
v * * V - 6 - (4-*il'*y>-l--f^) -l-7i-)Mf-*}^^* 
7-b b7?H SKSif ^ (235ml) * J; V 4 »j£ttHb**/ 1 > 4-5?* 
*tf >&r# ( 2 3 5 ml) U 1ST -HfcSltf t fc . 

a»e>fffflLfcB3<*£*Blf4$CJ:!K PJ W * ( 5 6 . 8 g , 4X 4* 9 9 % ) & ff 

fee 

r«=7i-;k r 2 =3- ( 4 - u > -4- J )i) tumiv (it&Vn&m 

1 ) ; M S : m/ 2 = 5 3 2 (M + 1 ) 

+ - h 1 £|BttL&£j£eftG: J: 0 , ft^«(Xlll)l=ffi^t*fb&«J 
TS42 - (5-t-7f;^*i'*^#-A7U-6-**V-2-7i- 
;»/ - 1 , 6 - t b' D t U 5 y > - 1 - -f ^) — N — { (IS, 2 R ) — 2 — t 
K □ * v - 3 - * V - 1 - 7i-;^f;i/-6 - (2-t'Jy*t*y) } ^ 

* S> ;i> 7 -te h T 5. H*^ft?ai £ ffl ^ t 3 ft & ^ £ & $ * § £ & tC M L T B2 «c 
t5, 

KIKM 5 3 

lit "F 13 « jfi 1 1» m ft -C & 3 2 - (5-7^-6-**V-2-7i-A- 1, 
6-ytKDC«;«5?>-l--f^) - N - {(IS, 2R) -2-7-tf-Jl/* 
+ 3 - *^rV - 1 - 7xz;Mf - 6 - ( 2 - C U } ^ * > 

;i/7t 1-7^ H 2SSDS ( ft £ $J & ^ 2 3 ) ©&fiSa:fc:IBLTia«f*. 

(1) 2 - (5-t-7f^**y*J^-^7iy-6-t*7-2-7i^ 

* - 1 , 6 - t H D tT 'J $ S> > - 1 - 4 ) - N - { (IS, 2R) —2—7" 
tf;^^y-3-t*V-l-7xrjMf^-6- ( 2 - Y. »J v * * 

v) } AJfy^7th7U' ( f b ^ #J S ^ 2 2 ) o 

2 - (5-t-7"f;KJfy*;i'^-;i'7i;-6-**v-2-7x-;i'- 
1, 6-ytFDt'J;y>-l-OM -N - ( (IS, 2R) - 2- tFD 
*->-3-**V-\~7*-)\'/?-)l-6 - (2-t'jyJ^^y) } ^ * v 
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;i/7t^7iF (lg, 1. 56mmol)=£t:Uv>(l. 6 m 1 ) i: L * 
*HtTi*Sti (0. 176ml, 1. 87ramo 1) SlJlx, 0 °C X- 3 0 ft , 
2 M ft # Lfco Sf&i?5^(3flaWffiffi7K?:iJUX> jfc«xf-;uttttH U 82 

It y_;u= i o/l 0 / 1 ) T«8t5:ti:i!), §i*Mb£^ ( i . 0 8 g, 
quant. ) ^fei^Htife. 

1H-NMR (CDC13) ; 1. 5 2 (9H, S) , 1. 92-2. 08 (2 
H, m) , 2. 19 ( 3 H , S) , 2. 45-3. 30 (4H, comple 
x ) , 4. 24 (2H, t, J = 6. 5Hz), 4. 44 (2H, d , J = 7 . 
6Hz), 4. 72-4. 89 (lH,m), 4. 97 (1H, d,J = 2. 2 
Hz) , 6. 44 (1H, d, J = 9. 4Hz) , 6. 68 (1H, d, J8. 
3Hz), 6. 82 (1H, ddd, J = 0 . 93, 4. 0, 7. 1Hz), 7. 
11-7. 35 (7H, complex) , 7. 36-7. 58 (5H, com 
plex), 8. 08 (1H, ddd, J = 1 . 0, 1. 8, 4. 0Hz), 8. 
72 (1H, br. S) :MS;m/z=684 (M + 1 ) , 1367 (2M + 
1 ) 

(2) 2 - (5-7U-6-^^rV-2-7x-^- 1, 6 - V t Y D K *) X 
V > - 1 - 4 )l ) — N — { (IS, 2R) - 2- 7-fef-JI'**S'-3-#*y- 
l-7i-;M^^-6 - } ^ + x^7t h7 ; K 2 i& 

m% 2 3) o 

2 - (5-t-7?;^*->*^*-JI/7^;-6-*^V-2-7i-*- 

1, 6 - 5* t K O t »J £ 'J > - 1 - 4 to ) - N- {(IS, 2R) -2-T±* 
A**y-3-**y-l-7i=^f*-6 - (2-t'Jyi^*y) } ^ 
+ y^7th7; F ( 1 . 0 8 g , 1 . 5 8mmo 1) ^ y / 2 m 1 

ML, *»T4 M'&t&ib*%/ 1, 4 - * > (7. 9ml, 3 1. 6mm 

ol) fcilD*., 0*CT3 0*K SSTJ-fcWttLfc. JKJtS*»*»E«»t 5 d 
0 fttj-fb &® ( 1 . 08g, quant. ) * fJ ft ISft fc tt f# fc . 
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1H-NMR (CD30D) ; 2. 09-2. 23 ( 2 H , m) , 2. 20 (3 
H, s ) , 2. 61-3. 50 ( 4 H , complex), 4. 34-4. 85 
(5H, complex) , 5. 04 ( 1 H , d) , 7. 15-7. 31 (5H, 
complex), 7. 43-7. 67 ( 7 H , complex), 7. 69- 
7. 79 ( 1 H , m) , 8. 32-8. 38 ( 1 H, m) , 8. 46 ( 1 H , d 
dd, J = 1 . 7, 7. 3, 1 0 H z ) :MS;m/z = 584 (M + 1 ) 

nmm 5 4 

2 - (5-^>y^7;H-*7;y-6-3TJfV-2-7irji--l, 6-5? 

t H d tr «; 5 v > - l - f ^ ) - n - {2, 3-y^v-i-n-;Mf^ 

-6 - ( 2 - e U 5? ;i/ * v ) } ^*'>^7th7U' ({b&#»#^77) (D £ 
file a s eiTOSiSTfT^fc. 

(1) 2 - (5-'<>y*^Jl'*=JI'7?-'-B-**y-2-7i = *-l, 
6 - v t K D £ <J ~ v > - 1 - f ^ ) - N- { (IS, 2R) -2-7-fe^>l/# 
*S"-3-tf*V- l-7i-iMf*-6 - ( 2 - t U *J to * * ) } ^ * -> 
;i/ T -b b T \ Y ( ft # *f 2 4 ) . 

&mtyf&&~(:h% 2 - (5-7^-6-«V-2-7x;A-l, 6 - v 
t Y D 'J 5. V y - 1 - 4 to ) - N - {(IS, 2R) - 2- T-bf-;W***>- 
3-t^V-l-7x-jMf^-6 - ( 2 - t U 5? to * * *s ) } ^ * «> 7 -fa 
h7; K ~ JStttt (760mg, 1. 16mmol)£e'Jv>(l. 2ml) 
CjSlU *I^T\ ^y>"A7^*-;^D'JF (2 2 1mg, 1 . 1 6 m m o 

i) KIM*. o°ci: imm, £a-eii$ffl«#bfc.fiifc»*fcia»fi***iii*. 

- (A^ftfv/SBifJi'/^y-^sl 0/2 0/1) T"*&Slt£Ci:£<fc 
£ > Bftfb^tf ( 5 9 0 m g , UX^6 9%) £flftHf*i:LT*§Jfc. 
1 H-NMR (CDC13) ; 1. 85-2. 02 (2H, m) , 2. 29 (3 
H, s) , 2. 42-2. 75 (2H, m) , 2. 82-3. 07 ( 2 H , m) , 

109 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

4. 07 ( 2 H , d, J = 4 . 1Hz) , 4. 16 ( 2 H , t , J = 6 . 3H 

7. ) , 4. 75-4. 92 ( 1 H , m ) , 4. 96 ( 1 H , d, J = 1 . 9H 

z ) , 6. 64 ( 1 H , d, J = 8 . 4Hz) , 6. 72-6. 86 (2H, c 

omplex) , 7. 02-7. 62 (16H, complex) , 8. 02- 

8. 07 ( 1 H , m) , 8. 04 ( 1 H , m) , 8. 15-8. 35 ( 1 H , 
m) :MS;m/z = 738 (M + 1 ) 

(2) 2 - (5-^>y*7**iA7U-6-**V-2-7i=*-l, 
6-ytFDt'J;y>-l-^H - N- { (IS, 2R) - 
-3-^JfV-l-7x-JMf^-6 - ( 2 - C U V )\f * * <> ) } ^ * v )V T 
■b h 7 ; h" (ft^ftf ^ 2 5 ) o 

2 - (5-^>^)MA*-*7;;-6-t^V-2-7i-*-l, 6 - 
ytFDt'J-y>-l-^H - N - { (IS, 2 R ) — 2 - 7 -b f ^ ^ + y 
-3-3f*V-l-7i-JMf^-6 - (2-^Jy';bt + y) } * •> ;u T 
t h 7 ; h* (590. 4mg, 0. 8ramol) J/^;-;K3, 2ml) I: 
mmt, *ttT#t®#'J'y-A (3 32mg) ( 1 m 1 ) O^t- 3 

0*K SfflT- 3 IfSISJIitf L fco JKrtJftCiattJlflST' S A/k&rfcfcfluX, SV 

& , t«i«iEii«itif>n5iii^y 'J *y^*7A^D7hi''77'(- 
{s\*v- y )\> / * v j -»= 5 / 5 / i ) z-mmtz z i iz & o , h 

«Hb£tt (572mg, quant. ) ^gifcifri: ItSJto 
1H-NMR (CDC13) ; 1. 85-2. 07 ( 2 H , m) , 2. 50 (1 
H , dt, J = 7 . 2, 17. 9 H z ) , 2. 78 (1H, d t , J = 7 . 1, 
17. 9Hz) , 2. 96-3. 08 (2H, m) , 3. 90 (1H, d , J = 
4. 6Hz), 4. 04-4. 28 (5H, complex), 4. 38 (2H, 
s), 4. 58-4. 75 (lH,m), 6. 58 ( 1 H , d, J = 9 . 5H 
z) , 6. 60 (1H, d, J = 8 . 4Hz) , 6. 81 (1H, ddd, J = 
0. 9, 5. 0, 7. 1Hz) , 7. 10-7. 59 ( 1 6 H , comple 
x) , 7. 82-8. 00 ( 1 H , or, s) , 8. 09-8. 07 (1H, 
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m), 8. 18 (1H, s) :MS;m/z = 696 (M + 1 ) 



(3) 2 - (5-^>^i^** = A7^-6-**y-2-7i=*-l, 
6-ytFDt'J;y>-l-^H - N — { 2 , 3 - v * * V - 1 - 7 x - fl, 
^ f - ;i/ - 6 - } ^Jfy*7tF7; K Hb & t) § ^ 7 

7 ) . 

2 - (5-^>y;^;i/*-il/7U-6-t + V-2-7i-^-l, 6 - 
-;tNt^y>-l-^H - N - { (IS, 2 R ) -2-tKD*v-3 
-^• + 7- 1 - 7x-;Mf - 6 - } ^^rV^T-th 

7" ^ K (571. 9mg, 0. 822mmol) $:Jgfb^5 L U'>(lml), v 
/fi^i^^yF ( 0 . 8 7ml) C mm L , MJ7;^Dff|t'Jyrn 
(79. 4mg, 0. 41mmol) > feiVl - (3-y^f^7;;7DC 
^) -3-if**^#^-f 5 ( 4 7 4 mg, 2. 4 7ramo 1) ^lll 

0 ^CC 3 0 *K g^T* 2 B#R3Jt# L£„ iii^Mt7KS:ljnx.B1--^xf-;i/T-«iai 

ijM;^7i^D7i-y77^ - ()gftyfi/>/»fi|i7 t ;b=i/i) ■£« 
KtSCtCiD, B « fls (80mg, 42 * 1 4 % ) S^SfelftHtH 

/to 

1H-NMR (CDC13) ; 1. 92-2. 09 ( m , 2H) , 2. 66-3 

26 (4H, complex) , 4. 05-4. 42 (6H, complex) 

5. 30-5. 45 (1H, m) , 6. 63 ( 1 H , d, J = 6 . 6Hz) , 6 

77-6. 90 ( 1 H, m) , 6. 96 ( 1 H , d , J = 7 . 0Hz) , 7. 0 
8-7. 63 (16H, complex) , 8. 01-8. 13 (2H, com 

plex), 8. 18 (1H, s) :MS;m/z = 694 (M + 1 ) . 

%mw 5 5 

2 - (5-*JK*7^-6-**V-2-7i = *-l, 6 - •>' t F D t 
'J v > - 1 - 4 )l ) — N — { 2 , 3-y , t^V-l-7i-JMfA-6- 
( 2 - K 'J ^ v ) } ^*>>^7th7; h" HbUrM^ 7 9 ) BttTC* 
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(1) 2- (5-**Ul'7;;-6-t*V-2-7j-* - 1, 6 - t F 
DK'J$S;>-1-U) - N- { (IS, 2R) - 2-7tf + 
* + V- l- 7i-;Mf*-6 - (2-KV , ;^** , » } ^ * •> 7 -b h 7 
U' (ft&«^2 8) , 

l^it ( 0 . 25ml, 2. 6 m m o 1 ) t * i»T , «« ( 0 . 12ml, 
3. 2mmo 1) ^ioi, 6 0 *C T' 2 ($113$$ b fc . € 0& - 2 0 a C * t ftB L , 
«a^iai#-eft-5 2 - (5-7;y-6-t*V-2-7n*-l, 6-vt 

K d tr u $ v > - l - -f ;u ) — n — { (is, 2 r ) -2-T-fe^;i>#*'>-3 

-^ + V- l- 7i-JMf*-6 - {2 -V *) i/ } ^ * •> ;P 7 -fc h 
7;F-IM ( 6 5 6 mg, 1. Oramo 1 ) (Dt ^ t FD7?> (2m 
1) h 0 i > (0 . 29ml, 2. 1 mmo 1 ) »**10A, 0 'C £ 

f SL^tffi 1 Wr M* » U fc o &Jfc«**©**«ni««LTf*«bftfc»S5*5' 

/lO/ltlKtiCiat), S^Ift^ft (570mg, 1K4<93%) £ 
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0 


9 


( 2 H , m) 


,2.1 


8 


( 3 


H , s ) 


, 2 . 
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DC'J;'>->-l-a) - N - {(IS, 2R) - 2- tHD#->-3-** 
V-l-7i-;Mf;i'-6 - ( 2 - t 'J v )l -t * */ ) } ^^rv^T-tr h 7 ' h* 

(ft ft*J»§ 2 9 ) o 
2 - (5-*;K;i'7;;-6-*ilrV-2-7i-^-l ) 6 - / t F D t 
— N — { (IS, 2R) - 2- T*3-)\s-t*v-3-** 
V - 1 - 7ir.;Mf;i/-6- ( 2 - tf 'J i>' 7U * * > ) } A^y|l/7t h7 - h* 
(570. 4 m g , 0. 93mraol) ^^-iK3. 7ml) i:jS*L, 

* ft T $ $? '7 ^ A (387mg) MM (1ml) £ iD * 0 °C T- 3 0 # s £ 
ST- 3B§f8]JI# L£o &*Cr«HfiaitllfeftT>^-^A7K^i«^ljnx., Slx^* 

Tfaajt, warn* is in bfc. h y -> a *«s 

JH*«ff-«lB-f * d c J: ») . a^ft^i ( 3 7 9 m g , JR* 7 1 %) ISt. 
1H-NMR (CD C 1 3 ) ; 1. 96-2. 12 (2H, m) , 2. 55 (1 
H , dt, J = 7 . 1, 18. 0 H z ) , 2. 77 (1H, dt, J = 7 . 0, 
17. 8Hz), 2. 97 (2H, d , J = 7 . 9Hz), 3. 92 (d, J = 
3. 7Hz), 4 . 05-4. 12 (1H, m), 4. 14-4. 48 (4H, 
complex) , 4. 64-4. 82 (1H, m ) , 6. 21 (1H, d, J 
= 9. 2Hz) , 6. 64 (1H, d, J = 8. 4Hz) , 6. 79-6. 88 
( 1 H , m ) , 7. 15-7. 58 ( 1 1 H , complex), 8. 07 (1 
H , dd, J = 1 . 8, 5. 2 H z ) . 8. 27 (1H, s) , 8. 44 ( 1 H , 
s) , 9. 09 (1H, s) :MS;m/z = 570 (M + 1 ) 

(3) 2 - (5-*^;*7<;-6-**V-2-7i-*-l, 6 - if t K 
DK');'/>-l--fA) - N - { 2 , 3-y**V-l-7i-)Mf*-6 
- ( 2 - t y v;i/tf*->) } ^^yi^7^: h 7 ; H (ft&*J#3 7 9) . 

2 - (5-**U75/-6-**V-2-7i-A-l, 
') ? y> - 1 - <f ^) — N - { (IS, 2R) - 2- tFD^y-3-^JP7- 
l-7i^lMf*-6 - (2 - t'J f s)\s**i>) } ^ * > >»l/ 7 Hr h T I K (3 
74mg, 0. 66mmol) £ Jgft * f - 1/ > (0. 7ml), 

* v K (0. 7ml) £ jg IB U MJ7**DftBKiJj;zn (64mg, 0. 
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33mmol) , *»* «t V 1 - { Z - V t )l T \ ; 7 u \Z )V) - 3 - x -f- )l iJ )l 
■K'sl I KJIKJ8 (378mg, 1. 97mmol) £ fill X , iMt 1 WflHUftff 
Lfc. Sitiftt** ftl *. W * x ;w T J* Hi L, J*7kiltt^ h •> ATf<£*Lfco 

w*iji*«e assure ^j*y;^?A^7^77^- 

(«ft/^U>/Bti«x^;i/=l/2) t»*lt * - kt <t »> > B($fb£125 (2 
5 7mg, iR^6 9%) & *§ fc „ 

1H-NMR (CDC13) ; 2 . 00-2. 16 (2H,m) > 2. 76-3. 
09 (3H, complex), 3. 23 (1H, dd, 5. 4 , 14. 1H 
z) , 4. 32 (2H, t, J = 6. 4Hz) , 4. 50 (2H, d, J = 1 . 
3Hz) 5. 21-5. 33 ( 1 H , m) , 6. 50 (1H, d, J = 6 . 6H 
z) , 6. 70 ( 1 H , d, J = 8 . 3Hz) , 6. 85 ( 1 H , d d d , J = 
0. 9, 5. 1, 7. 1Hz), 7. 00-7. 11 ( 2 H , m ) , 7. 14- 
7. 65 ( 9 H , complex) , 8. 10 (1H, ddd, J = 0 . 7, 2. 
0, 5. 0Hz), 8. 24 (1H, br, s) , 9. 10 (1H, s ) :MS 
;m/z=568 (M+l) 

mmm 5 6 

2 - (5 - ; J )VT I J 7, )Vfc- )\sT i ; - 6 - * * V - 2 - 7 i-* - 1 , 
6-yt FD^J ; y> - 1 - — N — {2, 3 - ^*V - 1 - 7 i=A 

- 6 - (2-t'Jy'J^*y) } "s^SOUT-febTSK ( fb £ » # 8 
2 ) <7) £ fi£ li W T © # T* ft o fc • 

(l) 2 - (5-^>y'ji'7;;;ii/*-;i/7;;-6-t^v-2-7j-;i/ 

-1, 6-5?tHDC"J; f />-l-'(JH - N- { (IS, 2R) - 2 - 7 -b 
^^^^^-3-3}-^V-l-7x-;i/^^-il/-6 - (2-K'J y;^*y) ^ 
* >- * } 7tF7; K ( ft & » * ^ 3 5 ) c 

2 - (5-7;;-6-^V-2-7i;jl-l, 6 - •>* h h' D t 'J ; y" y 
- 1 - ;i/ ) -N - { (IS, 2 R ) - 2- T-b^^^*^-3-^^V-l- 
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(1. Og, 1. 5 2mmol) fflrl>7tFD77>(3inl) ««C*A>\ 
2 , 6 - 3- V > ( 0 . 62ml, 5. 3 2 m m o 1 ) , 1 )l & fit <D * > S? h 
7;^**;;^Dn77F7tFD77>i§S (1. 52ml, 1. 52 
mm o 1 ) * JOX., 0 °CT- 1 B$R3s SIT 1 HSWStf Lft. & fttt C fl£ ffl ffl I! * 

£*Ji*«E««LTft6ft*M*^*tf>/»»:c** = 1 / 1 - o / 

1) T* MM t T x 2 - (5 - "C> * 7 ^ y Z)),*=.)IT i J - 6 - t*V - 2 
6-yh FDt'J ;v>- 1 -^*) -N- { (IS, 2R) 
-2-7*-fe^;i/;t*v-3-:**7-l - 7i^JMf *-6 - 

* <y ) } Aty^7th7;f (602mg, JK $ 5 3 % ) £ f# „ 
1H-NMR (CDC13) ; 1. 91-2. 02 ( 2 H , m) , 2. 05 (3 
H, s), 2. 44-2. 71 (2H,m) , 2. 75-3. 03 (2H, m ) , 

4. 14-4. 29 (4H, complex), 4. 41 (2H, s), 4. 7 
1-4. 88 (1H, m) , 4. 97 (1H, d, J=2. 1Hz) , 5. 50 
(1H, t, J = 5 . 9Hz) , 6. 47 (1H, d, J = 9 . 4Hz) , 6. 
66 (1H, d, J = 8 . 4 H z ) , 6. 78-6. 86 ( 1 H , m) , 7. 0 
8-7. 62 (17H, complex) , 8. 06 (1H, dd, J = 1 . 5, 

5. 1Hz), 8. 15 (1H, s ) :MS;m/z = 753 (M + 1 ) 

(2) 2 - (5-'<i"> , *7U7**-;i'7;/'-6-**y-2-7i = » 
-1, 6-2/fc Hot'J I f y > - 1 - <{ )l) - N - { (IS, 2R) -2 - MY 

^7th7? h" (fb.£»M 3 6 ) o 

2 - (5-^>y;i/7;7 7;i'*-;i'7;;-6-t*y-2-7i-^ - 1, 

6-ykKDeuss;>-i-^) - n- { (is, 2R) - 2-7tf;^ 

*y-3-^^V-l-7i-;Mf;t-6 - (2-t'Jy;^n) ^ * v 
;W 7tl>7; H (601mg, 0. 8 0 mmo 1 ) i^;-;K 3 . 2m 
1 ) IZ mm U *#T«»* 'J •> A (332mg) ©;K®i?& (1ml) ft in * 0 

■c-cmismti/t. fcfctiiizfommitT > * - 1> kfcigmzMz., m®^?* 
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JS^Mff. iS^-T-Sw ^trJ: H Wfls £ to (40 5mg, iR$7 1%) ft ■ 
1H-NMR (CDC13) ; 1. 84-2. 02 (2H, m) , 2. 46 (1 
H, d t , J = 7 . 2, 18. 0Hz), 2. 78 ( 1 H , dt, J = 7 . 0, 
17. 9 H z ) , 2. 95 ( 2 H , d , J = 3 . OHz), 4. 02-4. 18 
( 4 H , m) , 4. 27 ( 2 H , s) , 4. 34-4. 43 ( 1 H, b r , s ) 
4. 50-4. 75 ( 1 H , m) , 6. 58 ( 1 H , d, J = 8 . 3Hz) , 6 
7 3 - 6. 87 ( 2 H , complex), 7. 12-7. 54 (16H, co 
mplex), 8. 01 ( 1 H , ddd, J = 0 . 7, 1. 5, 5. 1Hz), 
8. 16 (1H, s) : M S ; m / z = 7 1 1 ( M + 1 ) 

(3) 2 - (5-^>«>'*7;-'X** = JI/7;-'-6-**7-2-7x = * 
-1, 6-ytFDtiJ;y>-lM;H - N- {2, 3 V - 1 - 7 

i-;Mf^,-6 - (2 - y**#">) } ^ ^ y ^ 7 -t h 7 ; h' ( ft £ to # 
18 2) , 

2 - (5-'<>y;i/7;y7*t>-;i'7;/-6-3r^V-2'-7:-Jl' - 1 
6-ytfDtiJ;y>-lMiH - N - { (IS, 2R) - 2- th'D + y 
-3-^V-l-7i-;Mf^-6 - (2-tT')x^^dr>') } ^^y^7 
•fe h 7 £ F ( 4 0 5 m g , 0. 57mmol) % i& it * ^ > (0. 6ml) , 
V * * )V X JV * * 5/ H ( 0 . 6ml) C««U I* 'J DffilC'J x -- A 

(55mg, 0. 29mmol) , - ( 3 - «>^f ^7 W 7D CM 

-S-if/l/ii^sSy'f 5 l»«tl ( 3 2 8 mg, 1 . 71mniol) SJllL 

hU^At^ilf:. fitttJi ft b t ft 6 ft £ Att * * v'J*^J^7A 

^Dvb^^7^ - (Jgfb* U y/»8ifJl/ = 1 / 1 ) T8«t43kti 
0, H ttft f*to ( 1 8 0 m g . HX * 4 5 % ) ft » fc . 

1H-NMR (CDC13) ; 1. 95-2. 10 (2H, m) , 2. 68-2 
92 ( 2 H , m) , 2. 99 ( 1 H , dd, J = 7 . 7 , 14. OHz) , 3. 
18 (1H, dd, J = 5 . 6, 14. 1Hz), 4. 21-4. 29 ( 4 H , 
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complex), 4. 46 (2 h, s) , 5. 24-5. 34 (1H, m ) , 
5. 47 ( 1 H , t , J = 6. 1Hz) , 6. 64-6. 7 2 (2H, comp 
lex) , 6. 83 ( 1 H , ddd, J = 0 . 9, 5. 1, 7. 2Hz) , 7. 

02- 7. 09 (lH.m) , 7. 14-7. 66 (16H, complex) , 
8. 06-8. 11 ( 1 H , m ) , 8. 15 ( 1 H , s) :MS;m/z = 70 

9 ( M + 1 ) 

nmm 5 7 

2 - {6-2i-^v-2-7x-ji/-5 - (4-e»J5?;uyf-^***>*n'sit = 

*7U) -1, 6-ytFDtHy>-l-{;H - N- {2, 3 - V * * 
V - 1 - 7i^;Mfil/-6 - ( 2 - £ >J i-* ;u * * i> ) } ^*<>)l>T-tb7i K 
(fb£M*i 7 8 ) C^I«ttttTO*as-C(f ofc. 

(1) 2 - {6-ttV-2-7iz^-5 - (^-t'JyJMfil't^y** 
# r: ;i/ T 5. J ) - 1 , 6-ytfDt'J;y>-l-^*} - N- { (IS, 2 
R) -2-7 , -fef-^;r*S>-3-**7-l-7i-JI';<*;i>-6- ( 2 - t 'J 
y'l^Jfy) } A + y^7-b h7? h" (ftftftlt26) o 

«i§4'P t f){*T*&-52 - (5-7U-6-**V-2-7i = A-l, 6 - v 
tFD^iJ; i;>-l--fM - N - { (IS, 2R) - 2- 7-trf ^t + y- 

3- ^ + v- i- 7i^;Mf;i/-6 - ( 2 - k y y * * * > ) } ^ * •> ;u t -t 

h 7 ; K 2 IgKig (656. 5mg, 1. Ommol) ©tgftyf u> (10m 
1) ®tfclZ7)lDy%.®%.T, h I) ( 4 4 5 m g , 1. 5mmol) © 

JUb*?- 1/ >** (1ml) ***T*>t><»)in;t> 45#HUt#Lfc. £ K , 
4 - t 'J >* > * ? J — )V (349mg, 3, 2mmol) £ iO X. s 0 °C T- 1 B# IBK 

aaT»*«jf ufc. &«ttt=igfDBV^c«iniA. B^x^;i/T-tttB u filing 

«y'J^^*7A?DVK77^ - (»|xfA/>l*>'-*=2 0/1) 
T' L , 2 - {6-3f*V-2-7x-;i/-5 - ( 4 - t 'J yJM f A) # * 

v 73 ji/ * - ;i/ 7- ^ j - i , 6 - v t k n tr 'j = v > - i - -f ;i/ } - N - { (is, 
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2R) - 2- T-bf-^^^rv-3-7|-= J PV-l-7^-^^5 L ;i'-6 - ( 2 - M 
*) V } ^^yi^7■t^7i^' (544mg, JK * 7 6 % ) £ £ £ fcSi f* 

J: b T f§ o 

1H-NMR (CDC13) ; 1. 92-2. 10 (2H, m) , 2 . 19 (3 
H, s) , 2. 46-2. 67 ( 2 H , m) , 2. 84 (1H, dd, J = 8. 
5, 13. 7Hz), 2. 98 ( 1 H , dd, J = 6 . 6, 13. 6Hz), 4. 
25 (2H, dt, J = 1 . 1, 6. 2 H z ) , 4. 47 (2H, d, J = 3. 
3Hz) , 4. 74-4. 89 (1H, m) , 4. 98 (1H, d, J = 2 . 1 
Hz), 5. 23 (2H, s), 6. 35 (1H, d,J=9. 2Hz), 6. 
67 (1H, d, J = 8 . 4Hz) , 6. 82 (1H, ddd, J = 0 . 9, 5. 
2, 7. 1Hz), 7. 11-7. 63 (13H, complex), 8. 04 
-8. 11 (1H, m) , 8. 62 (1H, dd, J = 1 . 6, 4. 5Hz) , 
8. 76 (1H, br, s) :MS;m/z = 719 ( M + 1 ) „ 

( 2 ) 2 - {6 - t + V- 2 - 7 - 5 - ( 4 - M 'J V )b * ? * * is U * 

# =. )l T X J ) - 1 , 6-yt KDtT'J ;y>- 1 -^^} -N- {(IS, 2 

r ) - 2- th*D*i/-3-3r*v-i-7i-;Mf^-6 - (2-^Uv*;u 

2 _ (6-^JrV-2-7x-^-5 - ( 4 - tr U v A- ^ ^ ;U * * 1/ * * * - 
^T^y) -1, 6 - > t K D ^ «J ^ > - 1 - Jl/ } - N — { (IS, 2R) 
-2-7tf;^*y-3-t^rV - 1 -7 x.=.)V tf-fr - % - (2-t'Jy^ 

* * v ) } ^^fy^7^ h7? h^I^J: I, ^«6^5 6 (2) h © 7j & t: 
J; ^ nf*J{b&^£&/&bfco 

1H-NMR (CDC13) ; 1. 91-2. 16 (2H, m) , 2. 40-2. 
91 (2H,m), 2. 97 (2H, d, J = 8. 1Hz), 3. 88 (1H, 
d, J = 3. 7Hz) , 4. 03-4. 11 (1H, br, s) , 4. 18-4. 
32 (2H, m) , 4. 33 (1H, d, J = 15. 5Hz), 4. 48 (1H, 
d, J = 1 5 . 3Hz) , 4.6 4- 4. 82 (1H, m) , 5. 23 ( 2 H , 
s), 6. 24 (1H, d, J = 9 . 4Hz) , 6. 62 (1H, d, J = 8 . 
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3 H z ) , 6. 77-6. 89 ( 1 H , m) , 7. 15-7. 65 (14H, c 
omplex), 8. 06 (1H, dd, J = 1 . 8, 5. 1Hz), 8. 62 
(1H, dd, J=l. 6, 4. 5Hz) , 8. 76 (1H, s) :MS;m/ 
z = 6 7 7 (M + 1 ) o 

2 - (6-**V-2-7i = A- 5- ( 4 - Z >) is Jl * ? 
7 5V) -1, 6-yt h'Dt'J^>- 1 -^Jl/} - N - {2, 3 - 5? * * V 
- 1 - 7xr;Mf 6 - (2-K'J>>';i/*J[-y) } a^«>;I/7* 
(<fc£*J*^ 7 8 ) . 

(3) 2 - {6-tf*7-2-7x-;u-5 - (4-t>jy^yf At*«>*A 
*-^7;y) -1, 6-ytFDtHy>-]-^A] — N — {(IS, 2 
R) - 2- t|--D^>-3-ttV-l-7i^MfJt-6- 

•>) } ^* ->;UT-fe h 7 S K ftSttk L, 35«W 56 (3) J: H tH © * & £ 

1H-NMR (CDC13) ; 2 . 01-2. 16 ( 2 H , m) , 2. 74-3. 

09 (3H, complex) , 3. 22 (1H, dd, J = 5 . 5, 14. 0 

Hz), 4. 31 (2H, t, J=6. 2Hz) , 4. 50 (2H, s) , 5. 

24 (2H, s) , 5. 26-5. 38 (1H, m) , 6. 59 (1H, d, J 
= 6. 8Hz) , 6. 64-6. 74 ( 1 H , m ) , 6. 84 (1H, ddd, 

J = 0 . 9, 6. 0, 7. 2Hz), 7. 00-7. 69 ( 1 4 H , compl 

ex) , 8. 06-8. 14 (1H, m) , 8. 62 (1H, dd, J = 1 . 6, 

4. 5Hz) , 8. 75 (1H, s) :MS;m/z = 675 ( M + H ) 

mmm 5 8 

2 - (5-T J z3-)lTi;-6-**V-2-7x.-)[,-\, 6-vhKDf 
*) i i? > — 1 - 4 - N — {2, 3-y**V - 1 - 7HiMf)l-6- 
(2-^'Jy^^y) } A+y^7th7; H (fc£*JS^ 8 0 ) 
T <o H & X- 'uitzo 
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(1) 2 - (5-7tf^7U-6-* + V-2-7x^;i/ - 1, 6-vtK 
DtHy>-l--(;H - N- {(IS, 2R) - 2-7tf A**«>-3- 

^ + l - 7i^;Mf Ji'- 6 - ( 2 - br 'J v ;u # * v ) } ^*->;u7-fch7 

=• K (<b&»#5 3 0 ) o 

ftii^ra^t-fe-52 - (5-7 = y- 6- t*V-2-7i-A-i, 6 - v 
k(fDKiJ$J?>-l-fJH — N - { (IS, 2 R ) - 2-7tfAt*'>- 

h T 5 H 2 JfliBtt (0. 62g, 1. Onimol) ^r^tFD7?> (3m 
1 j * «fc tFJM-fb ^ 1/ > (2ml) 0»£$MECSB U FCMJi^*7 

> ( 0 . 44ml, 3. 2mmol) j5iV«ft7tf A (0. 08ml, 1. 
1 mm o 1 ) *m*TSM-C 2ttl»!*# Ufc. ttfliT-b*-* (0. 03ml) £ 
illx. T £ 6 13 1 iSISMBft Riti«lt*ffl8x^*-C*RL» 

iawAii*-e«*ac}* it. k y •> at- n&w.mm l 

/ / $ ; -)l= 1 0/1 0/1) t«!»tS-i:J-J:Dy»fb^«J ( 5 0 6 m g, 
JR * 8 1 % ) i!5t ( 

1H-NMR (CD C 1 3 ) ; 1. 93-2. 10 (2H, m) , 2. 19 (3 
H , s), 2. 21 ( 3 H , s) , 2. 49-2. 69 (2H, m ) , 2. 77 
-3. 04 (2H, m) , 4. 2 4 ( 2 H , t, J = 6 . 3 H z ) , 4. 46 
( 2 H , d, J = 4 . 5 H z ) , 4. 74-4. 89 ( 1 H , m ) , 4. 98 
( 1 H , d, J = 2 . 2Hz) , 6. 34 ( 1 H , d, J = 9 . 2 H z ) , 6. 
68 ( 1 H , d, J = 8. 3Hz) , 6. 82 ( 1 H, ddd, J = 1 . 0, 5. 
1, 6. 0Hz), 7. 12-7. 58 ( 1 1 H , complex), 8. 01 
(1H, br. s) , 8. 05-8. 10 (1H, m), 9. 09 ( 1 H , m ) 
:MS:m/z = 626 ( M + 1 ) 

(2) 2 - (5-7tf A75-'-6-*#V-2-7i = A-l 1 6-y'tF 
DtT^y>- 1 --f ^) -N - { (IS, 2R) - 2- t KO* v-3-7f* 
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V-l-7x^;Mf*-6 - ( 2 - K U ^ )V * * >s ) } 'v*5'*7th7U 
3 l ) o 

2 _ (5-7tf^7^-6-i*V-2-7ir^-l, 6 - 5? t H n K 
y s s; > - 1 - -f /I, ) - N - { (IS, 2R) -Z-7±f-fr**i'-3-** 

£Ji*4i:L, XtM 5 6 (2) Hft® A" & K «t 0 S W ft&fc * L fc . 
1H-NMR (CDC13) ; 1. 96-2.13 ( 2 H , m) , 2. 21 (3 
H, s) , 2. 45-2. 89 ( 2 H , m) , 2. 98 (2H, d, J = 8 . 1 
Hz), 3. 89 ( 1 H , d, J = 3 . 8Hz) , 4. 09 ( 1 H , d, J = 3 
4Hz) , 4. 18-4. 52 (4H, complex) , 4. 65-4. 80 
(1H, m) , 6. 24 (1H, d , J = 9 . 5Hz) , 6. 63 ( 1 H , d , 
J = 8 . 3Hz) , 6. 83 (1H, ddd, J = 0 . 98, 5. 1, 6. OH 
z) , 7 . 06-7. 60 ( 1 1 H , complex) , 8. 01 (1H, br 
s) , 8. 04-8. 10 (1H, m) , 9. 09 ( 1 H , s) :MS (FA 
B) m/z = 584 (M + 1 ) 

(3) 2 - (5-7tf^7;;-6-^ + V-2-7i-;i'-l, 6-yt H 
Dt'J ;y> - 1 - N- {2, 3-y**V-l-7i = A^f*-6 

- (2-t i ;yiU**'>) } A*y^7*F7^ ( <b £*J M 8 0 ) 0 

2 - (5-7tf *7^-6-**V - 2- 7i-*-l, 6 - V t K D t 
Hyy-l-'fiH - N- { (IS, 2 R ) - 2- tKD*i'-3-**V- 
l-7i^JMf^-6 - (2-KUS?^**'>) ) ^*'>;WT-bh75 K * IK 

Hfl6^JX4 (3) 2:H*®Ai&C £ !> Bttft&ftfcdrtl/fc. 
1H-NMR (CDC13) ; 2 . 00-2. 18 (2H, m), 2. 21 (3 
H, s), 2. 75-3. 28 (4H, complex), 4. 31 (2H, t 
J = 6 . 2Hz), 4. 50 (2H, s), 5. 27-5. 39 ( 1 H , m) , 
6. 57 (1H, d, J = 6 . 5Hz) , 6. 69 (1H, d, J = 8 . 4H 
z), 6. 85 (1H, ddd, J=0. 93, 4. 0, 7. 1Hz), 7. 0 
1-7. 09 (2H, complex), 7. 15-7. 30 (3H, comp 
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lex), 7 . 35-7. 61 ( 6 H , complex), 7. 98 ( 1 H , b 

r . s) , 8 . 1 0 ( 1 H , d d d, J = 0 . 7 7 , 2 . 0 , 6 . 0 H z) 9 . 

08 (1H, s) :MS;m/z=582 (M + 1 ) 



mmm 5 9 

2 - (5-7tf*7^-6-nv-2-7x = *-l, 
5j;>-l-^H — N — {(2, 3 V - 6 - ( 2 - * * V - 1 , 2 - 

ytNt')y>-i-^H - i-7i-*^;H ^ * v ;i 7 -b h 7 5. K 
(<b^r%#^7 6) T©fi&^rr^fco 

(1) l-7'JA-5-7;>'-6-**V-2-7x = *-l, 6 - ^ t K D 

l-T'J^-S-t-^^^^^v*^^-^^^^- 6 -^^ 7 " 2-71 
n ;i/ - 1 , 6-ytFDt'J-y> (2g, 6. I lmnol) 
(12ml) *«[i:*rF4»)£lHt*I/i'***> (31ml, 122. 2 

mmo i ) o-ct- 3 o#> gs-etufcmit t fc o sjs**saE«*-r 

K Ma 0 gtt<b&3S ( 1 • 4 9 g, 9 3%) fcfifeBitti: UTWft. 
1H-NMR (CD30D) ; 4 . 62 (2H, dt, J = 1 . 6, 3. 5H 
z), 4. 90-5. 06 (lH,m), 5. 18-5. 27 ( 1 H , m) , 5. 
77-5. 97 (lH.tn), 7. 68 ( 1 H, s), 7. 57-7. 82 (5 
H , m) 

(2) 5-7tf;i/7U-l-7 l J^-6-^r*V-2-7i-^-l, 6 - 

l-7iJ*-5-7^-6-**V - 2- 7i-*-l, 6-ytMt'J 
;y»SSI§Th7th-D77> (27ml) , (>i)lf;i/7;> (1. 16 
ml, 8 . 33mmol) *»TSft7tf f ( 0 . 2 8 4 ml, 3 . 

9 9 mm o 1 ) ft ttl X 0 °C t 3 . 0 *K Sfit 2 Kffflffifls fifcttfcfiWM 
* £ in * ft » ;u T « m U fi»Att*"Cife»Lfc. h { ) -> itR 
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m g , 6 9%) * ft tz o 

1H-NMR (CDC13) ; 2 . 24 ( 3 H , s), 4. 59 ( 2 H , dt, 
J = 1 . 6, 5. 2Hz) , 4. 88-5. 02 ( 1 H , m) , 5. 18-5. 

27 (1H, m ) , 5. 86 (1H, ddt, J = 5 . 2, 10. 3, 17. 2 

Hz) , 7. 48 ( 5 H, s), 8. 05 ( 1 H , br, s), 9. 07 (1H, 
s) :MS;m/z = 270 ( M + H ) , 539 (2M+H) 

(3) 3 - (5-7-bf;i/7U-6-**V-2-7i-^-l, 6 - -J k H 
Dt'J;y>-l-^0 -1, 2-70/0'/*-*. 

5 - 7tf - l-7'JA-6-* + V- 2- 7i-;i'-l 1 6 - 5? t 

FDt'j;y> ( 8 8 8. 6 m g , 3. 3mmol)©7 : -h7tKD7^>(l 
3ml) JgifcC N - * f-^t A>* U>-N-**yFfl)50 (1.55 
ml, 6. 6mmolK 0. 1 5 7 N - Hl»fc * 2 5 * ^ * ( 1 • 06m 
1, 0. l65mmol) 2 BM«»bfc. MIS* 1= fi* * * * 

y ij*yjv*7A^D? ^77^ - {Ufa* f ; i o / i ) 

■C»»t S £ fct<fc !> Bttfb£*J 1 . 06g, quant) Z LT@ 

tZo 

1H-NMR (CDC13) ; 2 . 25 ( 3 H , s) , 2. 40-2. 58 (1 
H, m) , 3. 29-3. 63 ( 3 H , complex) , 3. 78-3. 95 
( 1 H , m) , 4. 08-4. 26 (2H, m ) , 7. 41-7. 54 (5H, 
s ) , 8. 04 (1H, m) , 9. 00 (1H, s) ;MS (FAB) m / z = 
3 0 4 (M+ 1 ) 

(4) 7*7-6-** V-2-7x=JU-l, 6 - v k K D £ 
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3 - (5-7-bfA7U-6-**V-2-7i-^-l, 6-vbKDf 
i)j.;>-l-^H -1, 2-7D;^>yt-^ (1. 0 6 g , 3. 50mm 
ol) (5fF7hFD77>S* (100ml) £«7**ffi-*- h U •> A (897 
mg, 4 . 1 9 m m o 1 ) ( 1 1 • 2 m 1 ) £ /JO * . I> i& T" M b 

fc D &Jfc*£*©**fc«ILfc0*>7k*lin*s KPlxf*T3aaiHl/, fiSfllA 

t> § flfc 6*J (800mg, 84%) £ S fe il ft i: Ltflfco 

1H-NMR (CDC13) ;2. 23 (3H, s), 4. 80 ( 2 H ; 8 ) , 

7. 38-7. 57 ( 5 H . m) , 7. 95 ( 1 H , br, s) , 9. 11 (1 

H, s), 9. 61 ( 1 H , s) :MS;m/z = 272 (M + 1 ) . 

(5) (5-Ttf*7;/-6-**V-2-7i = A-l, 6-vth'Dt: 

■j 5 5? > - i - 4 to ) m m o 

J? > - 1 - 4 AO 7t h7;i/ft H (800mg, 2. 95mmol) <D 2 - / 
f JH2 -7DyW-il/ (14. 8ml) Sic. 2-*:MU-2-7'^>(l. 
38ml, 12. 9 8 m m o 1 ) , 2***»t h 'J f i 1 *fP«l (4 1 9mg, 
2 . 9 5 mm o 1 ) O*** ( 4 . 2ml) *> «t VIS MJOA (934 

mg, 10. 3 2mmo 1) ©*S* (9. 3 m 1 ) £ ftl X. £fl T" 81 # U fc . 
SfiiiftSyxf^x-T^tiSlili lfc»*16 9 x >»t p H = 4 CUM U tti 
fb^ f - 1/ >t- 6 [6|»|J|J Lfco MJ * * £«iW£MEjflS8 U 

5-7-bf^7; ;-6-t^rV-2-7xZJb- 1 , 6-vt h* D - 1 - K 'J 

l>J-to»Wt (S 3 1 mg , 6 3%) zti&m&tL-cmtzo 

1H-NMR (CDC13) ; 2 . 23 (3H, s) , 4. 20-4. 80 (1 
H, br, s) , 4. 64 (2H, s) , 7. 45-7. 55 (5H, br, 
8 ) , 8. 16 ( 1 H , s), 9. 11 (1H, s) :MS;m/z = 288 
(M + 1 ) , 575 (2M+1) 
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(6) 2 - (5-7tf^7U-6-t#V-2-7x-A-l, 6 - >* t K 
Dt'Jv/>-l-^H - N- { (IS, 2R) - 2- tKn*y-3-#* 
V-6 - ( 2 - * * V - 1 , 2-i/t h'Dt'Jy> - 1 - >f ^) - 1 - 7 x - ;u 
y ^+ y^7t h7; F 2 1 ) (D^mt^XT (DH^rs -d fz 0 

(4R, 5S) - 5- {l-**V-4--(2-**V-l, 2-ytFDt 
'Jy>-1-^H 7 =!' )l) - 3 - ( N - t - y * )l * * v 1Z )l ^ )\> ) - 2 , 
2-y^f^-4-7i-j^f ;^art i ;'Jy> ( ^ R3 f* # ^ 1 2 ) (684 
m g > 1. 5mraol) S^^-A (7, 5 m 1 ) * P L * p - h ;i/ x > * 
;i/*>»l*«I«J(5 7 3mg, 3. Ommol) tiitl . 5 B# Pt3 iJD *ft iM M 

(7. 5ml) *J;B t Th7kFD77> (7. 5ml) © « & j$ ?« K $ fl¥ L> 
* ft "F C (5-7-tf A7^;-6-**V-2-7i = *-l, 6 - ^ t F D 
C'J 5 { />-l--f*) fft ( 4 0 0 mg, 1. 4 m m o 1 ) > 1 - t K D * i/ 
^ > V" h l> T V" - /l< 1 ( 2 4 5 m g , 1. 8 m m o 1 K 1 - ( 3 - V / 

f^7U7Dt^) -3-i?-il/*;^yW i Fillitlli ( 3 4 7 mg, 1. 8 
mmo 1) Jj.tlFN-^f^t;!'*^ (0. 46ml. 4. 5mrao 1) 41 

o x ia«s«*, 3fss**5 «tu r «i«iAJfi*T?«fta}*>fc. * 

C i; K <fc D S (KMb £ t> ( 5 3 6 m g , JK ^ 6 6 % ) £ f§ .> 

1H-NMR (CDC13) ; 1. 88-2. 07 ( 2 H , m) , 2. 22 (3 

H, s ) , 2. 46 (1H, dt, J = 7 . 0, 18. 6Hz), 2. 77 (1 

H , dt, J = 6 . 8, 18. 4 H z ) , 2. 98 ( 2 H , d , J = 7 . 7H 

z ) , 3. 78-4. 02 (2H, m), 4. 02-4. 06 ( 1 H, m) , 4. 
17 ( 1 H , d, J = 4 . 8Hz) , 4. 46 ( 2 H , s) , 4. 55-4. 7 

2 ( 1 H , m) , 6. 16 ( 1 H , dt, J = 1 . 3, 6. 7Hz), 6. 48 
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(1H, d, J = 8 . 5Hz) , 6. 
16-7. 55 (12H, compl 
(1H, s) :MS;m/z = 584 
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56 (1H, d , J = 9 . 2 H z ) , 7 . 
ex),8.29(lH,s),9.06 
(M + 1 ) s 1167 (2M+1) 



(7) 2 - (5-7tf;i/7W-6-**V-2-7i-^ - 1, 6 - i? t H 
Dt'J5f>-l-'f^) — N — { (2, 3-***V-6- ( 2 - * * V - 1 , 
2 - y t Y D £ U S; > - 1 - -f )V ) - l- 7i±*^f*) ^Jpy^Tt h7i 
H (fb£M^ 7 6 ) „ 

2 - (5-T-b^;v 7U-6-**V-2-7i = *- l, 6 - V t H O K 
U » y > - 1 - 4 * ) - N — { (IS, 2R) - 2- 7*^^**^-3-** 
V - 6 - ( 2 - * * V - 1 , 2-ytFDt'Jy>-l-^H - 1 - 7 x =. 
* ? )], } ^ * j/ * 7 -b h ^ ~ y { it ¥ 3. ( 1 1 ) iz *> i\ T , R 0 = 7 x =. a , R ' = 7 
R 2 = ( 2 - * * V - 1 , 2 - y t Hot 1 ) y > - 1 — 4 )\t} 7DC* t 
R 3 = T-tr^;K X = &** Y = M, Z = ^^U>) *:M*42:L, 3tfeft 5 6 

(3) fcH«0jETi£fc:,fc »> Bttttifcfcfc&JSLfc. 

1H-NMR(CDC13) ;1. 88-2. 14 (2H, m) , 2. 21 (3H, 
s) , 2. 60-2. 91 ( 2 H , m) , 3. 00 (1H, dd, J = 8. 1, 
13. 9Hz) , 3. 21 ( 1 H , dd, J = 5 . 9, 14. 1Hz) , 3. 8 
9 ( 2 H , t, J = 7 . 1Hz) , 4. 51 (2H, d , J = 1 . 9Hz) , 5. 
02-5. 15 ( 1 H , m) , 6. 17 (1H, d t , J = 1 . 3. 6. 6H 
z), 6. 46 (1H, d, J = 8 . 9Hz) , 7. 10-7. 53 ( 1 2 H , 
complex) , 7. 83 ( 1 H , d, J = 6 . 6Hz) , 8. 35 ( 1 H , 
s) , 9. 02 (1H, s) :MS;m/z = 582 (M + 1 ) 



mmm 6 o 

itSmZSbH L tie 

»JBt 57*3-*<DiftR*CJ: 0 R '#7 x - ;k R 3 ^t - 7f-;b 
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= ;k xw&t%, Y&mm. zAMf r °*> a '^wrc 

*tMT-&Sfb«(I)©fb£^££fi£ U£o 

fttadioftdiKonttitttTcw l fee 

(1) R'=7i^)K R J = ^>y^7;y Hb£M^Ml) ;1 H-NMR 
(DMSO-d6) : 1. 48 (9H, s), 2 . 86 (1H, dd, J = 8. 

5, 13. 9 H z ) , 3. 10 ( 1 H , d d , J = 4 . 1, 13. 9 H z ) , 4. 
35 (1H, d, J = 6. 4 H z ) , 4. 47 ( 1 H , d , J = 3 . 3Hz) , 
5. 26 (1H, ddd, J = 4 . 1Hz, 6. 9, 8. 5Hz), 6. 98- 
7. 57 (15H, complex), 8. 02 (1H, s ) , 8. 40 (1H, 
s ) , 8. 67 ( 1 H , d, J = 6 . 9Hz) , 9. 28 (1H, t, J = 6 . 
4Hz);MS:m/z = 610(M+l) o 

(2) : R0 = 4- ^^y7i^iK R2=^*y ( fb ftM^M 2 ) ; 1 
H-NMR (CDC13) : 1 . 54 (9H, s ) , 3. 02 (1H, dd, J 
= 6. 4, 14. 2Hz), 3. 20 (1H, dd, J = 5 . 9, 14. 2H 

z ) % 3. 75 (3H, s ) , 3. 89 (3H, s ) , 4. 50 ( 2 H , d , J 
= 2. 2Hz) , 5. 43 ( 1 H , dd, J = 6 . 4, 13. 3 H z ) , 6. 4 
9 ( 1 H , d, J = 7 . 0Hz) , 6. 77 (2H, d, J = 8. 8Hz) , 6. 
97 (2H, d, J = 8. 8Hz), 7. 27 (solvent peak, o 
verlapped with 1H), 7. 46 (5H, a) , 8. 72 (1 
H , s ) o 

mmm 6 1 

61T © it Z $IM to 1 £ tc \* Z ti £ H 30% © * ©ffe © fSMffl C $ b. X 1>X T ©ft 

w*>, nmwiQ (4) izmwiLtzfimtm&iomftzrr^x. <b*a<i>-c*< 
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Lfc. 



(1) : R'=7i-;K R J =^>v';i/T^y ( £ » # ^ M 3 ) ;1 H-NM 
R (CDC 1 3 ) : 2 . 73-2. 90 (1H, m), 3. 04-3. 16 (1 
H, m ) , 4. 28-4. 50 (4H, m) , 5. 20-5. 35 (1H, m), 
7 . 01-7. 51 (16H, complex), 8. 61 (1H, d, J = 7 . 
0Hz), 9. 28 (1H, t, J = 6. 3Hz) ;MS:m/z = 510 (M 
+ 1 ) 

(2) : R°=4-^^y7irjK R ^ = ^ h 3p ~> (ft^«fM4) ;1 H 
-NMR (DMSO-d6) :2. 77 (1H, d d , J = 8. 6, 14. 1H 
z ) , 3. 02 (1H, dd, J=5. 4, 14. 1Hz), 3. 57 (3H, 
s), 4. 35 — 4. 97 (solvent peak, overlapped 

with 3 H ) , 6. 80 (2H, d, J = 8 . 6 H z ) , 7. 50 (2H, 
d, J=8. 6Hz), 7. 34-7. 62 (5H, complex, over 
lapped with lH),9.06(lH,d,J = 6.5Hz) o 

mmm e 2 mmm mum) 
*<bfv$i3 0fiftgis. &mi 8 sfisc (^';ud-xi 0 0 ma so nmmykz 

DUZ.±m* 2 0 0 0 fifi&i: Lt Z tl* i ij*77^H-GSN7 

3 0 m g<D*<t&®z%tstt.mmzm tzo 

mmm 6 3 mmm (&m) 
*ft^«*i ofiis, mn^ i ±x- As&a, 3 0 m&®. ta & %m 1 5 0 m m 

gfc\ fe^-fe^l/D-^ 1 0 8fiS35&tf;*xTi; >i7^^y9A21I^^VI! 
S t ?S pT L> 1 $1 6 OmgtfJRU 1 Hfef:D2mg(D*<b^ft^lit 
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& viz mmm* mux, Kits® ®&m%i®jz-o^T%ftmiz urn t z>° 
umm i 

( 1 ) * T--b-ffi^fSf± 

SttAnal. Biochem. , 137, 449 ( 1 9 8 4 ) fi^FEBS 
Letters, 323, 1 19 ( 1 9 9 3 ). C fi« 3 JlT ^ « • **B WCtt » 

AG m m m & v & m ® c w -r 3 rs tt ft m u w m a <t v m ® -e © * a # £ ma^to 

, R # ft /i & £ W T £ M ^ S o 

7>y h 5 5 0 g^ii$»Slf^XT-i«)tT0.1MU>iiSi ( p H 8 . 
*«t*SHI! Lfco 2 3 5 0 0 xgfC20 % ffl 3 to £ H «t» t * v - -M & 

* h 'J A&tf 5 %6&S£T - £A£^tf0.1M>J §i?# ( p H 8 . 0 ) 
i:HU 1 0 0 0 0 0 x g tcx 4 5#fS&<i>#8i£ffv>±?»£*v--t?jlj#t 

1 M 'J >MM ( p H 8 . 0 ) CtT'ftft Ltt^*'t77D-X'4B 

* 7 A (40xl 00mm) K^;bOLT2Mfre>OM©iIlb^MJ^A0iI£i!ii 
S^)Bd<"t^*tfco * 9 *s - * • 0 4 i/to • n -f v ;i/ • M U ^ • d i> ;u • / 

( B ) t h • * V 

t h jg%£ 6 0 g fcttS^XV* ^T*SDtO LT 0 . 1 M U >MSj$ ( p H 8 . 
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o ) izmm u * v h d s? + 4 c «t 1 5 #Raifc& lt * -?--emm 

3Rtt%MK bfeo 2 2 0 0 0 xgfC3 0 #IH3 * fr l*** * * v - -g II 

*Hi#i:Lfco ±iB*ff* 2 M *> Ast - t £ 0 L fc», 2Mtft 

tf'J^AJlVS %8tft7 - ->A££tr0.1M'J>M§ii* ( p H 8 . 0) 
££*U 2 7 0 0 0 xgCt2 0#ffla«fr?>«£frVvJ:i8fc*v---lfH#i:L 

tz„ ±mzmftMMm£x®Mbtz&. g2ooosw-xl*7a (6.0x3 

00mm) C8inibT0.1M'J>»««tt ( p H 8 . 0) izxfelllltzo Sf&* 
v-4?II^^(St SrSttiii^^EiR U L fc © * IRK t h • *v--tfi; 
LW&©rSttifll£Kfflt>£o 

( C ) * ? • * v-*©«« 
4 7 >C>E 6 0 g s tt $ V / 7 -e .WW U X 0 . 1 M V > Rffiffittt ( P H 8 . 

Xtt&MHbfc. 2 2 0 0 0 x girt l 5 # ffl a <t> # if £ ft ^ ft IS £ 
*H#i:l,'fc. ±i2«f^* 2@«t)*rci;t:J: *)TfcK*^t»bfc«v 2 MM 
* h U * V 5 %8fcll7 - A ££tr 0 . 1 M U >fit«fi* ( p H 8 . 0) 
£K» U 2 7 0 0 0 x g \ZX 4 0 # & M & ^ ± « * * v - -tf ii % t t 
tzo *v-#m&*BHUj&M£Xtoft7-t&&1S&V*l&^1Z&.* Super d 
ex 200 HR 10/30 *5A ( 1 0 x 3 0 0 mo) CglDLTO.l 

uvymmnm (phs. o (cx^aiufco #mt zmn. 

(D) *T--t?BH*-«tt©M£ 
(a) £fi£SH£ffl^>fcifl!l£ 

7 y h ©* v--gffl1£?Sttfci:&J«*v---t?Sff £&Hi: LTfflO, 
Lfc7 ^ ; * v »J >©a#*ajfca#)l£*W-C*JE L3to 0. 5 

m 1 *3£fll-fe;n: 0 . 1 mM^^*v-H?»tr*^tr 0 . 1 5 M h U ^iSKii 
i (pH 8. 0 ) * 2 0 0iitl7!/h(D*7-l!*ii 0. 0 0 0 2 /ilSy* 
ft&«3© v p< * * v H M 2 /z 1 £*U;t 3 7 °C"C 1 5 #RiH >*a^ 
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- h "T 3 „ %.fomT'&tz1z*>lZ®m%L&3 7 0 n m & if, $ ft 4 6 0 nmCtlt 
£ tifzT I J * * >v 7 v y y ^Il^v - -If © r3 f4 £ ?»J £1" -5 Z til «t 0 5 0 
%RH-Bjl)S (I C50 : n M) £ # ffl L fc „ 

( b ) t> va=r > •> > • i zmmizm 

t h ■ *v--t?fitf^ 7 • *v-#|HMtttt±lB©£««*i:H:aifc:7 , > v 
> v > • I (^7"^ Kflf^mS?) 5:SH'J: L T ffl T L £ 0 1" &t> t> 1 . 
5mlSC»SC0. 1 mM7>i/-3Tf >•>> • U^tfO. 15MHJ2JK«« 
Si ( p H 8 . 0) 5 2 0 0 /iltF ■ * v - -tf igifc * ^ it 4 7 ■ * v --t? $ 
ISO. 0 0 0 2 // 1 aV*{b-&»©^/ f;i/^^7**y l«**2-xil*fiOA 
3 7°C-t-6 0^P^>*a^-K5, SJCHT«fcfce^t:ffisa«*d'DVhy 
77 ^-l:tli$nf:7>ytf >y> • I ItSil, * v - -tf © r£ ft £ M 
St5:J:iaD5 0%fflfiSI ( I C50 : n M) * * Hi L fc „ . 

(E) *v--t?W^©7"D5FT-H?K^?Stt©ill^ 

>f>. >jSVh Y • 7 7- 7 *-X atftt 3*tt£$>©PfiSrS 

tt & * © 7" P =r 7 - -tr C m t -5 &fiKSIff £ ffl I* T * V - -tf |a) $ t * £ L, fc . 
±IB©7D7 i T--b'li-r^T^-'J >#- • v>aU?1J; DIAHftS^tdtH 

D7 i T--tft3W1--5^fi£S^©Jfl^^t>*ttttT©iiOT-feSo 

7Dr7-^ ^f£lg 

t F • X77x^ - -tf 7 £<- — ;i< • 7 5 :=. ;u • 7 d 'j^ • 7 5 ^ • 



t h • *^7-v>G 



^^y-]l/ • 7 7 - -»U ■ 7 7- * • 7 □ 'J ;i/ ■ 



tT U • y 'J -y )V • 7" ;i> ¥ - A • 



I3l 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

b h ■ i>D>t> ^ > y ;i> it * -> * ^ * — ^ • t 7, n -7 ^ - ;\, • 

y n >j ;i/ • t ;u ^ - ;w • ^ f - n* >? v 'j ^ t l Y 

t I- 77^ - > x > y * :* * v iJ to * - • U ^ * D 4 v ;i/ 

7 ;u • t ;u ¥ — ^ • ^j^v'J^T; K 

tl tz it, ft® £ m ^ fc = £ft © * V - Hf & V * ©flfe© 7* D ^ 7 - -t? t ft * £ 
5 0 % M it & (IC5 0 : n M ) ^Ifiil, ?(?)|S*4 ^ 1 3 SVife 1 4 C>Ti 

bfeo 



IS 1 3 



5 y h . v - -tf , O • *v--«;atf*$«fcVt Y • * v - -t? k *r * 5 & ft • 
© 5 0 %IS§ig& ( I C 5 0 : n M) 



Sf : f 9">-il' • D -f "> ■ o ^ y ^ • ^ 'J • f D '/ il' • / )l 9 ~? i) 
ATI Y ( 7 v h • * V - -t: ) l^Tyy^f >y> ■ I ( ■ * V — -B * 

<fc V -f 7 • * V - Hf ) 

( I C 50 : n M ) ( I C 50 : n M ) ( I C 50 : n M ) 



3 7 2900 22 673 

4 0 46 13 190 
4 1 740 13 148 
4 4 79 16 146 
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19 


0.14 


0.74 
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m i 4 

lift (D7 U tT-V tzWt Z>& it&® 0> b 0 %mm®& (IC5 0 : n 

M) 

<t £ ^ # ^ 40 52 72 74 79 80 82 

7Dr7--tf 
t h • Af7^>G 
t h • x ^ * £ --tf 1900 
fc h D 

■ fD>K> 

th77^-Xa - 

(- 14 5 0 %Pflf!S|g ( I C50 : n M) # 1 0 0 0 0 nMtt.tffei - t*'Ti 
-To ) 

$ i 3 ikvm. i 4 a> e> m e> frft <t o <t 5 fb^«Bi4<a»«"e ?^ • 

7--BI:: **Lfc. t b - *T-«»V-f7 

5 0 . fcftt) 5 4 , <t&® 7 2 , Itft® 7 3 , <b&$l 7 4 , fb^» 7 5 , itft® 
77, <t^» 7 8 , ib£$J 7 9 , <b£*J 8 0 AlMbftW 8 2 tt t h • * v - -B £ 
MtTPMg?514A s ^<s *-3tOlOtl> • 7 Ur7 -VIZ MLX&mgfe&ft 

u^z tfrh. fotemmjkv- ft ft* si « cuftffl fcaissa^JSMi: l tab ft 
^s. &cs i 4 ©<b£r«ji±* v-* mm a^-rfcs z tin* 5& 
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mmw 2 

(a) mmmmom^m 

? v Y (SDI, *7>, 8-1 0®tt) ©IfiC 3 0ml © flE $$ ffl g fj it 
(Igft-J- h U •> A 150mM, ig|b# l> £ A 3. 7mM s U >i**-t h 
>;£A3. OmM. 'Jyg-^ftMJ^A 3. 5mM, f*^D-7 5. 
6mM, pH7. 0) SftXU IK B SB * @« t , 8 0 0 Inlfc/^K 5^^S 

(B) ESillB®lKlittttiMftfll 'V t 7 * ^ >**flttftffl) 

±32 (A) Ofi|^T-# «d titzmffimi&Z l * l 0 5 fflfcfc* J: 5 JrMSBM 
«tt U 3 7 'CKM b£ » tft 3 7 < CC«»lt*^fc 1 . 5 m 1 

K»SC#JI1llffl*«* 2 // 1 k«B»«* 2 0 0 1 ftlllix 37°C, 10d 

ffilgEffifMBETHYL Lab. Inc.S) 2 u 

4 0 0 0 06/*, 5#H»ifrLfcfcx ±?f£&?1 r - L fc = ±?t©t^^^>li^ 

5 oxmmmm (icso : mm) «»tH ut- ^i^n 5 bfc 0 
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mm© t 7* ^ >mm £*jf zzitsm® 5 o %pm8$£ ( i c 5 o : u 

M) 



t X* ^ >**»*Ji£ffi ( I C 5 0 : *tM) 
4 0 1.8 

4 4 14 

5 2 5 0 
5 4 3 5 
7 1 13 



mmm 3 

(a) mm®(Dffi®& 

*iaBU=lEIs 6-81H, lmgflfift^Ufc. *U^>Bjg»ft4*t 
;w**h0ffllKC5Oml©PBS (>J>M«aiSAJii*) 4ftA L, M£ 
®JRLfc. 8 0 0 @|/», 5 ^Rtia^ L-C*K«fliBfi*»* 4: L T 
lml«40%7-f3-AiS« (40%7^n-;U (77A7y7«) , HB 
S S (m > 7 *<Z)jH£ff$tt) ) 7 4 3-;u^ail(Si«fiE43S ( 4 0 

-9 0%) IClilfc. 1 5 0 0 @K/^, 4 0»11*L, 
iRLfco i&%S ZOMttX' 9 9 %Jil.tffl*|JKa)»«**s^f>nfco $6>t-v RPM 
I 1 6 4 0 tg ifc (1 0 % B S A ( t> is faffiT )V 7 X > • * - >J > * - V > /\ ^ A 

(b) »K«cDim*ijfi=-ffl (*^* y M?n*<D?sttii**ai»wflsffl) 

± eH ( a ) © 7 n - jssj su^-c ® h n tz mmm imms 9%u±) * 4 
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xl 0 s ®£tj:Z> J:oCH«M (Htth'J->i» 0. 1 3 6M, Jgft* «J * A 
2. 7 m M, ffl ft * ^ •> A 1. 8mMs £ ft v 0" * > *} A 1 . 0 m M, 
$BI*3**MJ$A 11. 9nM, D-y*3-7 5.5mMHEPES 
5. OmM, iJ>Sl*|tMJ^A 0.36mM pH?. 2) CULt, 
ft a» t «> 3 7 , Cfc«iBbT*ofc96rtv;i,?-£x;i/7 , u-h ( ft ¥ 16 * » £ 

six ts** 2 1 £M&!e&tt& 180^1^ au*, 3 7 *c, 1 

O^^KSl/:. P A F (jfo/hKiS&fcB?) ( 5 x 1 0 6 M) 2 0 n 

1 i; ;u 5. J - to mWi 2 0 n 1 * in 7i > tt%£ft**6#*aiS£ (Luminosk 
an Labosystemtl) Lfco 5 # IMJ © ft * % ft 3 £ b , ffl£ffi 
i: L , 5 0 % PiM & (IC50 ://M) ft * ffl U t . IS JR * * 1 6 II >T< L fc . 

* 1 6 

1#®%<Dr&K,®mm&£ttt 3&ft&t>© 5 0 (IC50 :i iM) 



ft£4fc SttBXftttflMJStt ( I C 5 0 : juM) 

4 0 5.6 

4 4 18 

5 2 2 6 

5 4 6 2 

6 9 2.5 

7 1 2.6 
7 3 3.0 
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f t h • * V--tf Q9M L s * <^ fit© 7 a -r 7 - Hf 13 W L T tt W 

Mtw*ft*»"3fco * fc *<t ^* * V - -t? II «fc 4 7 > v * t- > v > • I * s 6» T 
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ffi # © ft K| 



& $ ft 5 « o 



[ S ff > R 0 (2 7 i - ^ S t Si 0 , * © £ J. 12 T H3 & f£ 2 ft 6 J£ A ft> <b ji iR £ 

ft* ioifcii?n«j:oBftas^t4«fj*«fe4 (ia ; » ai*m d y > % 

R 1 (2 ( i ) 7 'J — ;i/ , (iO'v-r u 7 U -;uft fc{2 (ii.i)C ,-«©ittl, 
^(2*S#©7;i/*;HST & f5 , *n?niii:, lAi:oi\Tt8$nfcI»S 
ft 1 o ft 12 * ft W ± * t 5 c i: # th -5 ; ft fc »2 R 1 12 mi B ( i ) - ( i i i ) Ofi i. 
COR., COOR., CONR k R (> NR b R t , N R b C H 0 s NR.COR., S 
0 2 OR. V S0 2 Ra s CONR b S0 2 R.*ftt>"P (0) (OR.) at)WS 

12 » & <r 7 u - ;i/ ( 1 - 7 C ) 7 ;i/ * ;i/ , ^ -r d 7 'J - )V ( 1 - 7 C ) 7 ;i/ * ji , 
7'J-j^iyArD7'j-;K-feO, :n^rt, 7" 'J - ;u ft fc 12 -\ =r D 7 'J 

-^©*±fcttffii3c£**#i&*Aj&»e>aiR;* ns 1 ti2^nw±> a* 

; *4t^ttR , ttB583(i)-(iii)-©a±tTI3t:a:'«$n*«ttSG4, SiSi: 




( I ) 



o 
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r 2 tt ( i ~ 8 c ) t^*;k 7U-a ( i ~ 7 c ) r;i/*;K ^nriJ-* 
( 1-7 C) t;p*;k 7'J-iK ; * fctt R 2 li SuSd lc & |£ £ ntSB « L < (i 
iBSiftitLtwts (i~8C) t ;i/ * ;i/ ; fe a ^ a mi §n t £ n £ ft ^ 

ttlGSIilHT*ti (1-8C) 7;^;^St. 

R 3 tt*lfl ; ££ttR 3 l±(i)D (CHO .-, • CO, (ii)D • CO • E • COfe 
* 1^ tt ( i i i ) D • S 0 2 • E ■ C0Tfc57y;H, ; £ «: R 3 li D (CHi) • 

s- s o 2 a a i± d • co • e • s o 2 1- & z >v * - » 2£ (;:tiDii*i, 

fi|7A*A75 A RbRcN, R b R c N • O, R.O, R R.OCO, R»R 
t NCO, R.SOzNRb, R.Sx *> £ V fiu I'd 13 $ ft tz M G * * t . * 
«E & &tm$l 1 U 6 © 2 US 1". ) ; ifeliR'ttiR.E.NCO 

X-'T^ni 1 )!/?!; * fc li R 3 li „ R b R <= N • CStii^nS^t 1 )!/? ; * tz 
(iR 3 iiR.T'fei.o 

x^ivYii, =t n * ft $ a iz m n n. : r- * tz a $ ^ © -p £ * l • , r . - r « t- & 

2 . fcMOJCfc^T R 2 ^TgB©^©^^-rH*©iSH^ 1 JatB*0fr« 7 * 

h T ~ H»*#*fctt*©Ka*«t»lF«F*nft* [R 2 « ( 1 ~8 C) 7)l*)l. 
y \) -)l ( 1 ~ 7 C ) 7 )\y * )V , ^rD7'J-Jl/ ( 1 ~ 7 C ) 7 ;i/ * to , 7'J- 

;k ; ztziiR'&mzizizmztitzgB (m^iff&iDizji^zYwmmm? 

&7f>U X PI**** i: S > R 2 tt 0 R feliN R tR cttfl.©«£ * 

to ) H<l4SB«IIIIfcLt*'ti (1~8C) ; fe* idling IE 

££a$ftfc3HKSG*a»gi: LtltS (1-8C) 7**JV**t. ] . 

3 . f ttSGi 5 , t: U is )l X ^ i/ . 2 - * * V - 1 > 2-ytFD-t'Jy>-l 

- ^ ;u „ tij^/^^y, tr ^ s; ;i/ # * , t'jyy;^ + yifcii4 iii iz & 

140 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



WO 98/09949 PCT/JP97/03132 

«t;u**£* fcttr u - ^tt«7^*^«*«r y > - i - 

<f A- , CD ') - 1 - -f ^iJil>-l-a, 4 - * ^ * 'J > - 4 - 1" 
tf d - ;u - l - j )), & *) ft* # e>M1R$ tiZ&&&tm*a>9LW& 

4. <b¥£(\)lz&^T&U^W7%2<Dt>(D%*tm#<»i&W® 1 «IB«©»fMT 
^©JS±(Z««A fc bt /n O f > s *R£« ft«7A3*^l, {£®7»*;i>g> 

ife S o 

R 1 & 7 x r. ;i/ , f- x - ;u „ 7'Jik t >J 5? ;u » tD 'JJ^feliC 1 ~6©g|, 
#fl$IS26 -5 ^ttitt©7A + *li:fe »> , *ft*ft»#.t:* SA toot ffi Still 
&fl£ft£MS£ lo^f;|^n«l«tKti^5 ; ZtzlZR 1 ttiiffl© 
7 x x )i , 5^ x x ;k 7 'J ;u % t^'iK tDU;HfcttC # <S 

iifcS^li^ttf^^^VgGD^f-ORa. COOR., CONRtR., NRbR 
NRoCHCK NRbCOR., SOiOR., SOiRa, CONRkSOiR.Ji 
«fcVP (0) (OR.) ,«t ») %zmB»e>MftZtii 1 o * fc tt * ft W± ® Bf» 
* t 5 IS -5 (z.(DfpH* R .~ R d±a inzftm, &BT)i *)l ; * tz 

li R .~ R cfcfc At fc 7 'J - ( 1 - 7 C ) T )l 3r )l ^ ^fD7'J-A (1-7 
C ) TJ^/k 7 'J - il'J) ct U Ca t D 7 'J - yi/T'fe D « 7'J-A 

sfcii^rD7 «;-;w©3a±t:tt*A*6ji«?$n* i ojttttna±©s» 
g££-f3£#&3) ; & -5 vwi R 'ttiilBffl 7 x x n, s ?-xx,>k 7'J;k t'J 
i?n>, en U fcli C l - 6 ©SIS, * v^liJItt© 7 

H , t'Jy^t*'/. 2 - * * V - K 2--/tFotiJ^-l-^K t U 
•iJiK^A t5^^i|rk IT U 9 ¥ * * * > *. tz 4 fiE C <£$ 7 ;U * to « 

* fc tit 7 >J - ^ fits 7 ;w * ;i/ £ £ ti t i * # & 5 tr * 5 •>* > - l - -f ^ , * tt 
hTD ! J y > - 1 — 4 )\/ s M * »; v > - 1 - Y ;i/ s 4- ; E;vjnu>-4--f;i/s 2 
- * V - K 2 — 1 H d t 'J y > - 1 — -Y ;k kd-;|/- 1 - -f *i Dfti 
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R 2 li (1~4C) 7)i>*)\s, 7'J-* (1~3C) ^ r D 7 'J - * 

( 1 -3 C) 7)\<*)\>s 7'J-)K ; £fcttR 2 tt» BSgBK:^*$nfei!SB t L < 
iiS B £ft&« t L X %'t £ ( l - 3 c ) * ; i> ^ltffi%llz%.%2 tltz 

IttSG4IJftSJ:ltWt5 (i~3C) 7;^;^fvt. 

R 3 (i7k^;*tliR 3 li(i)D (CH.) .-.-CO, (ii)D-CO-E-COfc 
5l\tt(iii)r>-S0i-E-C0-C*-&7»>^*s ; ttzUR'it, D ( C H » ) 
o-3 - S 0 i ft <fc V D • CO - E • SO«t*«7^* = ^i; g; fi R 3 12 s RtR 
C N • CST-^^nSf JT^l/T ; * feliR'aR.tfcSo (Z ZX-V&tKM. c 
1 ~ 6 ©i!0> ^iifeS^ttlttfflT^ + ^S, h'j7**D^*; 2, 2, 
2-MJ7i^DiKA T^y, ^*y7^A 2, 2, 2-MJ7*t 
Dif^7;A R b R J, R b R c N • 0, R.O, R . , R . 0 C 0 , RtRcNC 
0, R.SO* N R b> R.S, &tz{±fflm\z%.m$titz&G*mto *fc*Ett, 
2ffi©-^>-»f>t£> 2i©^fD7U-;i/i> i, 4 - tr 5 y - v - 4 ;k 
ftct?>'c i~6©tg, #tt»&a^ttStt©2ffi©ffiji6&S3tt»**'*") 

Xft<fct>-Y(i, * ft-?ft$fe ftcajRH^F* fcttftJRK* R.~R.?« 
£ft£g-Ct&$ftT^-t*>«tv^ 

Zli-CH2-^$L 2 o © * * lii 7- fcfc ft ft £ R R k f g$ $ ft T t» «fc 

V^o ] o 

5 . ^^A(I)tfti^TT3i!©#IB§A s Trt!©t)©*^-t'i9*ffl«SH* 1 tflft v> L 
SS4 JBaa«©*r*7-fe h T X K»«#*fcH:*©*il*«fc:*lF«*n«* [R'tt 

R iriHtJo >K *©SI±CU:aa(EUw«*$ftfeaA*afti:-oW± 
£t 2> 2> o ; tftHR'ttOR., COOR., C0NRbR Cs NR»R C , N 

RbCHCK NRbCOR.v SOiOR., SOaR.> C 0 N R b S 0 a R .ft J: P 

(o) (or.) » t) ft * 31 b e> aw ? ft 4 i ^> * « * ft w - t o aa * w 
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R 2 it ( 1 - 4 C) Tto*to, 7'J-* ( 1 ~ 3 C) 7 ;K ^fDT'J-* 
(1~3C) 7i^ik 7 U - ; * & tt R 2 tt ffi IB C £ H $ ft & S B * L < tt 

SBJSiSHT^tS ( 1 ~ 3 C) 7;v*^;»*^ttTECJ6«**ifc» 
tt«G5SiSi:U*t5 (1-3C) 7^*;i/4?«t. zctiGlit'J v 
to * * > . 2 - * * V - K 2-ytFDt'Jy>-l-^K £ ij S * * * 
v x t7y;^ + y, t U 5? ;U * * -> & tz It 4 (4 C fitt 7 * * * fc tt 7" U 
-to (1-7C) T^^iH^ttSitffe^^^^y^-l-^^ * fc t 

i - ^ ;w o 4 § yfr-yfrb miR$ ft 5 s«^^g * „ 

R 'liTkiH ; * fcttR 3 (i(i)D • (CH.) • CO. (ii)D ■ CO • E • C 

OA*^tt(iii)D'SOt • E • CO"C»57'>;HI» *6l»ttD • (CH») 
0 -3 • S 0 2 i> cfc V D • CO • E • S 0 if fe§ (::t»Dtt*«, 

C 1 ~ 6 tDWm. ^tt«tt©7;i/*;i/®s MJ7A*D^*, 2, 

2, 2 - h 'J 7;KDxh^r>> 1 2, 2, 2 - MJ7;^Dif CO 
OR., CONRbRc NRhR.*fel±±KtSl**ftfcffiGft^t. ) ; £tz\t 
R J li N R b RcN ■ CSt'/^SnSf t-7l/7 ; ^fc«EttaSi:> 2<ffi©^>-fe" 
>*gu 2i©AfD79-;^, 1, 4 - y >-y-^;K 2fffi©>'*0 
^^v^a, 2ffi©l, 4 - is >P D^^r-y- i/x^ tog) ; £ tz It R 3 tt R . t? A * . 

x *> j: v y a v ? h^n&sijzgmm-f-ttzitmm&i'Ammj-ZKt o 

Z «- C H 2- 2 o0**gmi»3:K: R RbtKft^ft-C *«t 

] o 

^4msB«©»f^T-b h7 K»»#*fctt*a*»K:iff**n** [R 4 tttoB 
H7xz;nitiJilftli:iTMDy> > I«7;^;k tro^A ft 8 7 
M7 '/fremni i«c^L2«i<oB»*"CBtt$ftfcH 

$7 R'tt = R'ttJUBft?*-^!^ &S&tf> ( 1 ~ 

8C) 7Jl/Jpj^tttlilHt*;^*yJK AS87 is to* * >s 7x-to. 

tfD !j y > - i — ^ )]/ s tuy;K tr y ^ * * s> » 2 - * * v - 1 , 2 - v t 

K P tr y V V - 1 - << to s t^y'^t^ry, t y V to * * > , £ 'J ^ V to in * 
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C) 7,i/*;u£> R 3 «4*^ 687y;H ( ***** ^^rt^'K te»7 
*IK?. Ylilll)ii?x ZI4-C H^^jft. ] c 

»4«jB«©*f*T-fe h7; Pl***ftttlll?«C»«*^** [R a t4JW8£ 
|7i^«, R'lilS»7x-M, R J (4*ftig&© (1~8C) 7***3; 

fcliiilfcfc^D'J^y-i - ^k <j v*** 2-**v.-i, 2 
- y t k o e u v > - i - 4 * * cn'M**^ K'j?***^ t: u y v 

H^>Jfcttfi*7M)H«^^>-l ->f *j*fcttfc»7***Hft 

ir^7y>-i->r****^*a»e.»«ft**&*j-*"* (i~8C) 7 * * * 
m. xi±mm&&tmm* . yi±h«? & ut. zti-cHi-tst. 3 . 

8. R 3 li7K?H, {£Si7*****tf-*> ttfc7*=«*S'* 

;!,*-*, 7** = ^K x;v7 r*^ *£^.Kix6ST-fc$Iit*©®i 

9 . <b^iC( I )tC*^TTiB©«§e»J J!) S T8B© til* WISH^ 1 ®32«© 

xn*ai, R J lifiI7;v3 * >, R 3 l47k£> M7*n*v;b*tf-*. X tt 

* * fc 14 * © x a * ft k in : £ £ ft * is o 

R°l4*«a&7 i-;H, R 'ttJ»Btt7 x^*»> RM43- (2-**V- 
1, 2 - v t H D t: 'J V y - 1 - 4 * ) 7DKllr, R 3 l4*#s t-7f)^^v 

df. ;i/ * * ft r. * , ^ x □ 7 'J - * * * * - * % MJ 7)^0^ f *7J^-;K 
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D 7 >) - )l M 7 )V * )l 7 5. J 7. JV * - » , 'xfDT'J-^T; /" * A- * - ^ *» 

R 0 & 2$ g & 7 x-^S^ R 'liilft? RZtt3- 

7DtJK R 3 !**!^ t-7f ;^*y*^#-;K * ;H JK T -fe f- 

;U 7 ;i/ * - ;u % h 'J 7 ft D^f^^^^-iK M 7 * ;i/ 7 2. /" ;UU * - 

t v — )\/ & Wl7 ))/ * )i7 i j z. ;w * - ;i/ s ^ f - d 7 u — Si 7 ;i/ * ;v 7 s. y * 
Y&mmm?, za-CHt-sst. 

12. 2 - (5-7;7-6-t*V-2-7i-JHl, 6 - y k F D t 'J ; 
5; > - 1 - ;U ) - N - {2, 3 - 5? * # V - 1 - (3-7;VtD7i-A) * 

13. 2 - (5-7i;-6-^*V-2-7xZjb-l ) 6 - V t K D M U 5 
S? > - 1 - -f * ) - N — {2, 3 - v * V - 6 - (4-^^*U>-4--f 
,,,) -l-7i;JMfiH ^^fyA7tb7; K * tt * © 11 * ft tfF* £ 

14. 2 - (5-7 WStllt J^*y*^#-^7i ;Stli7^r7 

- N - {2, 3-^*V-l-7iXlMf^-6 - ( 2 - * * V - 1 , 
2-ytFDK'Jy>-l-^H } '\*S/;i/7-tb7iF*fctt*©3!S9 ! £W 

cfiF®<* nil. 

15. 2 - (5-7~y^feiit-7^;U^^v*^^-^75.y , */ili^>^ 
)V z ;u - )l t ^ y * fc * A ^ ^ 7 ^ y * tz (i > ^ 7 y * * - * 7 

^ * 4 - t: U *>* )l t 9 )b * * *s i3 )l * - A/ 7 ^ -/ * it it 7 -b f- )l 7 S. y - 6 

7 - 2- 7x = *-l,.6-';t Hot 'J * 5? > - 1 - -OW ) - N- {2, 
3_^^-^V_6 - - 1 - 7xz;Mf ;H )1>T 
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16. (A) 2 - (5-t-7f)^^y*^*-^7;/-6-**V-2- 
7 x - » - 1 , 6 - v b H □ f 'J = v > - 1 - J » ) - N - { 2 - b * -> * ^ 

# - , u _ i _ (4-tN* , /7iiJH **;W-2-**V} xf-^T-bhT 
U\ (B) 2 - (5-t - = *T$>'-6-**V - 2- 

6-ytt-'Dt^y>-l-OH - N — {2-/Kv*^ 

# - ^ - l - (3-7**D-4-tFD*^7i = *) /f^-2-**V) 
if^7tl-7U\ (C) 2 - (5-7^-6-**V-2-7i = *-l, 

6-<;tHDt'J;y>-l--f*) - N- (2-**V-2-7i-*A)W^ 
t-f^-l-7i:;Mf;H xf^Ttl-TO', ( D ) 2 - 

6-t*V-2-7iXJHl, 6-ytFPtUy>-l-'f/l/) - N - 

( 2 - ^ > v ;i/ * ^ ^ -< ;u - 2 - :* * V - 1 -7i:;Mf;H x » 7 -fe h 
7* 5 H > (E) 2 - (5-7;/-6-t^fV-2-7i;*-l, 
nj/ijjj;^.!.^) -N- (2-*^v-2-7x-;nf ^*;y^t^ 
^_ 1 _ 7l -;^^)H if^7th7U\ (F) 2- (5-t-7f ^* 
^^*A*-il'7U-6-tify-2-7j-)H 1, 6-vtKDt'J = 
y _ ! _ ^ ^ ) _ n - {2->h*5^*^# = ^-l- (4-^f)^^'>7i 
*9-fr-2-**V) if^7^F7 - ^ (G) 2 - 

y > _ i - ^ j\, ) - N - (2-ttV-2-7i-il/Xf-Jl/*JWl ; ti'il'- 1 - 
7iZjMf)H if^7t^7;F, (H) 2- (5-t-7 r ^^^^v77^ 
*r*7^-6-**V-2-7i-^-l, 6-vtHotU = v>-l- 
^ ;u ) _ N _ {2-^h*'>*^sIi = ^- l- (4-/fHn7i-M * 
;i/ - 2 - * V } xf^7tF7U\ fc^l^li^n^Olta^WCfflFS^il 

2) J§ o 

17. (A) 2 - (5-7;y-6-«7-2-7i-A-l, 6 - V t H D 
t , ^ _ i _ ^ , V ) - N - (2, 3-*;**V-l-7s = *yfA) 
jV7th7n\ (B) 2 - (5-7;/-6-*JPV-2-7i-*-l, 6 
-ykfDt'jry-y-l-^H -N - (2, 3 - y t V - 6 - 7 x " il, - 
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l-7 I = A^f*)^S'^tF7U < (C) 2 - ib-TZS - 
^V-2-7i-»-l, 6-';tHDC'J5'/>-l--f*) - N - ( 2 , 3 
-yt^V-6-7i-A- ^ > ;i/ 7 -fe F 7 ; H, 

(D) 2 - (5-7;;-6-^V-2-7x-^-l, 6 - V t K D K U S 
y > - 1 - 4 * ) - N - ( 2 , 3-^*V-l-7i-iMfJH^7f*7 
•fe h 7 S K ( E ) 2 - (5-7^-6-**V-2-7i-)Hl, 6-5? 
tFDK'J^>-l-a) - N — (2, 3-'/^V-2-7i-*-l- 
7 x =. )V * * ) 7DK*7th7^. ( F ) 2 - (5-7^;-6-#*V 
_2-7x-;U-l, 6 - 5? t h* O bf 'J l v y - l - -i * ) - N - ( 6 - * # 

^ v ;i/ - 2 , 3-i;**V-l-7i-JMfM AifyJl/7tl'7n", 
(G) 2 - (5-7^-6-^^-2-7x^^-1, 6-vt KDt'J ; 
5/ > - 1 - -f )V ) -N - {2, 3 - S? * * V - 1 - (3-7**D-4-tFD 
* y 7 x =. ) ^74: h7? (H) 2 - (5-7^-6-* 

+ v _2-7x-;i,-l, 6-ytFDtHy>-l-^H - N - {2, 3 
_ v % ^ v _ ! _ (3-7;i/3TD7x-;i/) ^ f 1 ;H 7f ;i/7t l<7i h\ 
(I) 2 - (5-7^-6-** V-2-7x-^-l, 
i ; > _ 1 _^; U ) _N_ {2, 3 - 5? * * V ~ 1 ~ (3-7DD7x-;U) 
/H 7^^7th7U\ (J) 2 - (6-7^-6-^V-2-7x-A 

- 1 , 6-ytFnt');y>-l-^H - N - { 2 , 3 - 5? * * V - 1 - 
(3-^^^l/7x^;u) yfM 7f^7tb7U\ (K) 2 - (5-7^ 

-6-t^V-2-7i-*-l, 6 - 5? t: K O fcT 'J i > - 1 — 4 to) - N - 
{2, 3-5?** V-l - (4-7)^D7j-M p<^;1/} 7f^7-bh7; 
K , (L) 2 - (5-7i;-6-*^V-2-7i-^-l, 6 - * t F D K 
U § > - 1 - -f * ) - N- {2, 3-5?**V-l - (4-^DD7x-;U) 
^^^} 7f^7th7U\ (M) 2 - (5-7;y-6-^7-2-7i 

- - 1 , 6-ytt ; Dt'J;y>-l-'(iM — N - {2, 3, - 5? * * V - 

1 - (3-7^*D7i-)H is 7 * 

h7U\ (N) 2 - (5-T$y-6-**V-2-7x-^-l, 6-yt 
H P t! 'J 5 5< > - 1 -■<))/) - N- {1- (3-7A*D7i-A) / ^ ^ - 7 
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- (4-^^^7y>-l-^V) - 2, 3 , 7-MJ**V}^7f^7 
th7U\ (0) 2 - (5-7^-6-t+V-2-7i:*-l, 6-5? 
tCDC'H5?>-l-'f*) — N — {2, 3-?**V-6 - ( 4 - * » * 'J 
> _ 4 _^^) -i-7x-*;»f-;i/} ^*J/^7t h75 ( P ) 2 - ( 5 - 
7=;-6-«V-2-7i-JHl, 6-*;tFDE'J^>-l-'f*) 

- N - {2, 3, - * # * V - - 6 - ( 2 - * * V - 1 , 2 - V t H D £ U i? > 

- 1 - 4 )\, ) l-7i-;MfiH ^*v)l'7l:l-7U\ ( Q ) 2 - ( 5 - 7 
:;. 6 .^^V-2-7i-*-l, 6 - •>* t H D K D 5 S? > - 1 - 4 ^ ) " 
N - {2, 3, -^JfV-l-7i-lMfil/-6 - (2-t'Jy/^^ 

•> ) } ^ipy^Tt H\ ( R ) 2 - (3-7S7-2-** V - 6 - 7 x 

- A> - 1 , 2-yth*Dt7i?>-l-^H - N - (2-^ h*->*** = * 
-2-**V-l-7i-;V^M if*7tl-7;F, (S) 2 - ( 5 - T 
;7-l, 6-^tKD-6-**V-l, 3, 4-MJTV-7U) - N — (2 

- / Ki/ij**:A-2-*^V-l-7i-JMfM xf Jl/7-t h7 ; K 
(T) 2 - (5-t-7*f L ;i'**^*>'U^-^T^7-6-^^V-2-7i- 

^ - i , 6 - v t h d v. y < >>* > - i - * ;w ) - N - ( 2 , 3-y**v-i- 

7 x n A, ^ )l ) 7f ^7t h7 i ( U ) 2 - (5-t-7^;i/**v#^ 
#^^7^-6-**V-2-7i = *-l. 6 - y t D t H > - 1 ~ 
471/ ) - N - (2, 3-y**V-l-7i-)MfM '\*y*7th7U\ 

(V) 2 - (5-t-7"^7Vtf*->#^tf-»7^y-6-**V-2-7xX 
71/ - 1 , 6 - y t K D K U ■ / >- 1 - -f - N - ( 2 , 3 - * V - 1 - 
7x^;Mf ^) ^7-b h7U\ (W) 2 - {5 - 

-.6-**V-2-7i = *-l, 6-*/t PDE'J 5S?>- 

1 - 4 71/ } — N - (2, 3-->*^^V-6-7x-7V-l-7x-;V/^7U) ^ 
*y^7th7; (>', (X) 2 - ( 5 -7 ; 7 - 6 ^ V - 2 - 7 i-A- 1 , 
6-ytFDEHy>-l--f;H — N - {2, 3-5?tf*V-l- (2-7 
;^D7xr^) * 7f*7th75l«»S^tttlOH*«i:llf*Sn 

% o 

18. (A)ft?J(I)<D*«7tF7; K»*<*#ftttfc£*TJfc 4 t S < 
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8 6 ft*tt ; (B) {b^5t(I)®MT-b h 7 S KR«fl:tftittftd»-e»« t 
J; D4«"TS«ftiPlS n58*©IHS 1 MiK©M7' 

1 9 . M*®KM 1 iR&ti UK! 1 8 JB(3SE!«©ff«r-b h7 $ H»*(*:*fctt 

2 0. »*Ol6H»lJa«cui / IB19«tll3«©«r«7'-bhT$ Kttfttt* fc 14 

^©Ka^TOcflFtF* tiifjarn^T-Hf b»». 

2 1 . if *©j6H^ 1 «ft LSfl 2 0 JIfc:ga«©*r«7'-te h 7' § KllWtt* fctt 

x ai * « t m $ $ n 5 n * * a& /& % 1 t a m m m m m n& ft m u n m m & j& (4 he as 
Me t * * ^ >mmnmm 0 

23. ^*©eiami9~^i 8JSiziB«©if«7'-bhT^ K«m**fett*© 

24. «T© (A) ££14 (B) tfctf £X*I££t3 d i: t5, 18* 
©Igfflfg 1 « ft t\ 1 8iII3®cD»rM7'-trh7'^ K»9fr*ttt*fflSia!^B 

KiT&<*n3Jg©§ji£ 0 
(a) ib*5t<i)©*r«7 , -ir h t 5 fr mi u fb^a (in 




(II) 



ORd 
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Ltzik. IffcU ft¥S(I)®*r«7'-fc h T I KRVtt t t 5-T.ig 
(B) ft* 55 (II I) 




fc*l*ti\ ft*3t (IV) 




(ft¥3Uin)g= fctt(iv)t*(t4 r 3 ' iigff*©«jBm i if|-e£$i£nfc R a i:l!i) 

ft* 5$ (V) 
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(VI) 

COOH 



©or n*»o<b^«j t zmst sxn(±gas<;* emit r \ r\ r\ x, y 
* <t v z a ± ib ( 1 ) -ess* nfcsswt) c 

2 5. R\ R\ R«, R\ x, YfcJ; VZ#»*0«M l««*Sftfc3S 

tfft 5W*©J6ns 2 4 J0l3i6©<b^it (II) ©fls^** J;tf*©igo 

2 6. R\ R\ fc*VZft«il#©«H»lJHT£*3ftfcS-eife!K R 3 ' #® 

m<D&®% i iMizzmz ntzm-c m*o>mm% 2 4 iHs3*j©{b^jt din 
©fb «tv* ©ig 0 

2 7. R\ R 2 X fcitfZ tffl!»©1GHS 1 ItSS^nfcStfe t> , R 3 ' #gg 
*©ttHJB2 4Jair^||$nfc*-e** % W*©ttHffi22Jg8Btt©<b¥3 (I 
V) ©<b^** J; V*©tt. 

2 8. r\ r\ x*j ^tfY^aijRfflieiia i jn-c£**ftfc«-c**»#©.« 

B8§2 4ig|3«©fbM (V) ©<b&^fc .fctf *©H 0 

2 9. R'*5<t^R 3 *s|S*©^ia^lJST-^a?nfcST-fe5ii5)<©i5IS^2 4 

«i2@©ib^^ (vi) oit^ma «t v*©«io 

30. 3-R 3 ' - 5- (R,CO) - 2, 2 - *s MY to* to - A - (R°-Z) 

* * v * > j?>©^t h (3S*r\ r 2 

*J:VZtfi*iBiTSt*hftST!ftD, R" tt»*©«Hfll 1 Sn?£«£ft 
fc R 3 t Isl bjgitfe^^ro ) o 
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